T | oA '
“%’53" e USAFETAC/TN-90/001
it

il

|
111!

e ——

~ —
~ EE—————— p—
— =

o
—

— —— —

—— —— — ———

b CONDITIONAL CLIMATOLOGY OF Ap

-----

ml

|
i z The Relationship Between Solar Flares
i and Geomagnetic Storms

by

Capt Donald L. Wilson
and
Maj Roger T. Edson

FEBRUARY 1990

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION IS UNLIMITED.

USAF
ENVIRONMENTAL TECHNICAL
APPLICATIONS CENTER

Scott Air Force Base, lllinois, 62225-5438

90 05 24 091

Jam“——-—n




REVIEW AND APPROVAL STATEMENT

USAFETAC/TN-90/001, Conditional Climatology of Ap--The Relationship Between Solar Flares and Geomagnetic
Storms, February 1990, has been reviewed and is approved for public relcase. There is no objection to unlimited
distribution of this document to the public at large, or by the Defense Technical Information Center (DTIC) to the

National Technical Information Service (NTIS).

PATRICK ;.égmm(i \

Chicf Scientist

FOR THE COMMANDER

WALTER S. BURGM

Scientific and Technical Information
Program Manager

8 February 1990

.
n




REPORT DOCUMENTATION PAGE
2. Report Date: February 1990
3. Rcport Type: Technical Note

4.  Tile and Subtitle: Conditional Climatology of Ap--The Relationship Between Solar Flares and Geomagnetic
Storms.

6.  Authors: Capt Donald L. Wilson and Maj Roger T. Edson.

7.  Performing Organization Name and Address: USAF Environmental Technical Applications Center
(USAFETAC/DNE), Scoit AFB, 1L 62225-5438.

8.  Performing Organization Report Number: USAFETAC/TN-90/001
12. Distribution/Availability Statement: Approved for public release; distribution is unlimitcd.

13.  Abstraci” This report documents a study of USAFETAC’s optical solar fare database and its relationship to
Géutingen's planctary gcomagnetic index (Ap). The study was based on solar flare data with an 11-year period of
record (1975 10 1986--Solar Cycle 21). After solar Narcs and Ap indices were studicd separately, more than 27,000
flare reports were merged with 3-hour Ap values for 7 days afier each flare. The resultant dataset was analyzed with
respect to certain flare characteristics (such as importance, brightness, duration, solar location, and phase of the solar
cycle) to find the best predictor of geomagnetic storming. The results were summarized in contingency tables
(provided in Appendix B) for use as solar (orecasting aids. Some flares were found to have more of an influence on
the Earth’s geomagnetic field than others. Of all the features studied, re’s importance and location on the disk
secmed to be the best predictors of geomagnetic storming. [{6¢ oo B gl

=~

14. Subject Terms: CLIMATOLOGY, SOLAR FLARES, SOLAR DISTURBANCES, SUNSPOTS, SOLAR

ACTIVITY, SOLAR ATMOSPHERE, SOLAR FORECASTING, GEOMAGNETIC STORM, / Gotingen's
lanctary gcomagnelic index (Ap). IR /R
P y geomag p) 9 g & =
15: Number of Pages: 99 Lﬁeff lon For
NTIS GRA&I
17.  Sccurity Classification of Report: Unclassificd DTIC TaB 1 Z
Unannsunced O
18.  Sccurity Classification of this Page: Unclassificd Justification ____ |
19.  Sccurity Classification of Abstract: Unclassified By
Distritutisng
20. Limitation of Abstract: UL Availatilits Codes -
"A'\-'(! L ornl/or o // t
Dig Speed
izt Speeial . Cory
CMNSPE . ra
llFI , N o

Standard Form 298

iii




PREFACE

This report was prepared under USAFETAC Project 80613 to satisly a request by the Space Support Division of
Air Force Global Weather Central (AFGWC/WSE). The customer asked for a study of the relationship between
solar flares and gcomagnetic disturbances (Ap). Belore such a study could be accomplished, however, confidence in
the quantity and quality of the solar flarc and Ap databases had to be cstablishexl.

Although a variety of different solar cvents cause fluctuations in the Eanh’< geomagnetic ficld, the cvent chosen
for study in this report was the solar flare, an cxplosive refcase of encrgy on the Sun’s surface. Flare reports were
from USAFETAC’s SESS Ciimatic Database. Of the many gcomagnelic indices avatlable, Gottingen’s Ap (a
planetary gcomagnetic index derived from mid-latitude magnetometer stations) was chosen (o describe gcomagnetic
storms.  Although "Ap" and "ap” are uscd intcrchangcably throughout the report to describe gcomagnctic
disturbances in general, "big" Ap refers to the daily index, and "little” ap to the 3-hour index. All the Ap data uscd
here was from the National Geophysical Data Center (NGDC).

Alter optical solar (lare reports and the Ap database were analyzed scparalcly, the relationship between the two
was studied. More than 27,000 flare rcports were merged with 3-hour ap values for 7 days following each flarc.
The resultant dataset was analyzed with respect 10 a number of flare chamacteristics, including importance,
brightness, duration, solar location, and phase of the solar cycle, to find the best predictors of geomagnctic storms.
Flare importance and location on the solar disk scem to be the best indicators. All analyses were based on an
11-year period of record (1975 10 1986, Sotar Cycle 21).

Chapter 1 describes the results of our solar flare analysis. Flare reports werc analyzed with respect to a number of
variables: flare incidence by year, month, and hour; size and brightness; position on the solar disk; and duration of
the flare. Chapter 2 gives the results of our Ap analysis with respect (o frequency of occurrence; monthly, seasonal,
and yearly avcrages; and frequency of geomagnetic storms. Conditional climatology tables are provided. Chapter 3
cxplains the relationship betwcen solar flares and Ap. Results are summarized and tabulated as conditional
climatology tables in the Appendices.

The authors gratefully acknowledge the contributions of the foltowing people: Capt John Milicr and Mr
Michacl Squires (DNE) for their ideas and encourgement; Lt Col Frank Globokar (DN) for his constructive
comments; SSgt Todd Lewellyn (ADL) and SSgt Paula Kcndall (ADB) for their computer programming and
database management expertise. Many thanks also to Capt Kurt Lutz. of NGDC for his cooperation in providing the
Ap data.
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Chapter 1

SOLAR FLARE ANALYSIS

1-1 INTRODUCTION. Solar flares are (ransicnt,
localized releases of energy, usually occurring in and
above an active region on the Sun (Altrock, 1985). They
arc obscrved with optical (elescopes tuned to a
wavelength of 6563A (hydrogen-alpha spectral line).
Our analysis of solar flare data for Solar Cycle 21 was
performed using USAFETAC's SESS  (Space
Environmental Support System) Climatic Database
(SCDB). This chapter is a survey of that database’s
quantity and quality, as well as a check of our analysis
techniques. Observations from Air Weather Service
(AWS) and other intcrnational solar obscrvatorics arc
includcd in the dawabase. The data was analyzed with
respect (0 certain variables that included: fare incidence
by year, month and hour; size and brightness; position on
solar disk; and flare duration.

1-2 THE SOLAR FLARE DATABASE. The swdy
uscd solar flare data from November 1975 1o December
1986. All months except April 1981 are represented.
The [1-year period of record (POR) completely spans
Solar Cycle 21 (June 1976 to September 1986). Since
USAFETAC’s SCDB offically dates back only 1o
December 1981, much work was reguired to retricve,
organize, and understand a collection of older AFGWC
data for the first haif of Solar Cycle 21. The resulting
databasc eventually contained more than 40,000
observations from 11 differcnt solar observatories.
Figure 1-1 shows the location of each of the 11 solar
optical obscrvatorics that contributed to the databasc.

Joe

Figure 1-1. Location of optical observatories in the database for Solar Cycle 21.
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Figurc 1-2 shows the longitudinal distribution of the  from the AWS sites at Ramey, Holloman, and Palchua,
total number of flare reports irom each observatory. Far  for example, provided 67% of the total number of
more flares werc reported by western hemisphere stations  reports.  Figure 1-3 gives the total number of "unique”

than by thosc in the castern hemisphere, the probable  (no dual reports) Mares for each 3-hour period for the
result of the AWS observatories (most in the western  entire POR.

hemispherc) that dominate the database. Observations

Observatary 4 Obe Long  Noon(Z)
Culgoora, Australia 646 1508 0200
‘4000ﬁ s s e s s e Hanila, Philipploes (AWS) 2,205 1212 03154
Learwonth, Austtalia (ANWS) 8,052 1142 0424
Irkutek, USSR 520 1048 0506
Abastuysaani, USSR 334 43 0906
12000_ e o .38 .. Kharkov, USSR 62 6E 0936
Athens, Greece (AWS) 1,647 238 1030
San Vito, Italy (AWS) Al 182 1048
BAST TOTAL: 13,507
10000"1 Commr Ramey, Puerto Rico (AWS) 8,613 67W 1625
Hollomsn, NM (AWS) 12,363 106% 1904
Palehua, RI (ANS) 6,233 158W 2230

WEST TOTAL: 27,229

O
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GRAND TOTAL:

NUMBER OF FLARES

AR B, L R g, Y B $ g R TR oS ol
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Figure 1-2. Longitudinal distribution of the number of observations from each solar site. Inset table gives name
of observatory, number of reports, location, and time of local noon (Z). East and west subtotals are also shown,

MOUR(Z) FLARES  PERCENT
Soooﬁ 0 3829 13%
3 2784 10%
& s 10%
[ 9 1430 5%
(12 B3 V3%
‘000_.m_m RS 7
|16 4928 102
V21 3ea 14%
asmuvms swawmawsz
27481

3000_.”“"

20004 B BN N BN .......

10004— ... - - . . - . ’
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0_ :
0 3 6 g SR - I | Y

Figure 1-3. Diurnal distribution of unique (no dual) flare reports. Inset table shows hour (Z), number of (ares,
and percentage of the total.
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The bias loward westcm stations can also be viewed
from a time-of-day perspective. In Figurc 1-3, notc that
182 has many more fare observations than (9Z.
Assuming that ecach observatory can see the sun an
average of 6 hours before and 6 hours after local noon,
western observatories patrol the Sun from (00 to 05Z and
from 10 10 00Z. Lecarmonth, the only eastern observatory
with a large amount of data, can see the Sun from 22 10
10Z, and normally (ills the gap left by the other western
observalorics. But whenever weather or equipment
oulage at Learmonth keeps it from operating, there is a
patrolling void from 06 to 09Z. Figures 1-2 and 1-3,
then, suggest that any diurnal fluctuation in solar flare
reporting is not a solar characteristic, but a result of the
skewed longitudinal distribution of solar observatorics.
Our initial analysis, therefore, led o the following
conclusions:

«The unusually large number of flares clusicred
around18Z is a result of the fact that there arc more
reports from observatories in the west than from those
in the east.

*The lack of observations from eastern hemisphere
observatories suggests that some flares are nol
reported and therefore not included in the database.

752 60E 458 I0E 15E 0

90N

The hours most deficient in flare reports were those
between 07 and 09Z.

1-3 DATA PROCESSING. The solar flare data was
processed in three ways: (1) reports were grouped into
customer-requested regional groupings, (2) new dala
fields (time, type, and duration) were calculated from the
original data, and (3) a "best” observation was chosen
from among multiple reports of the same flare,

1-3.1 Regional Groupling. To obtain the latitude and
longitude of each flare, the observation’s quadrant
location, central mcridian distance, and latitude were
acquircd from thc database. As requested by the
customer, (lares were then grouped into 72 different
regions, as shown by Figure 1-4. Flares observed in the
Sun’s polar area were assigned to regions numbered 1-12
(northern) and 61-72 (southern). Flarcs from solar
mid-flatitudes werc assigned to regions numbered 13-24
(northern) and 49-60 (southern). Equatorial flares werc
grouped into regions numbered 25-36 (northern) and
37-48 (southern). Flarcs were also grouped according to
their heliographic longitude, in 15-degree increments.
With these conventions, active areas on the Sun rotalc
progressively across the disk (rom larger to smaller
region numbers, or from left to right.

15@  30W  4A5W  6OW 75w

90N
12 11 10 9 a 7 6 S 4 k] 2 1 Polar
40N 40N
24 23 22 21 20 19 18 17 16 15 14 13 Hid-Latitude
© 1SN 15K
36 15 34 33 32 3 30 29 28 27 26 25 Equatorial
0 - 0
48 47 46 45 44 43 42 a1 40 39 18 37 Equatorial
15§ 158
(1] 59 58 57 56 [H 54 53 52 51 50 49 Mid-Latitude
408 408
72 71 70 69 68 67 66 65 64 63 62 61 Polar
208 908
758 6OE 43¢ 30 1SE 0 15w 30W  45W  60W 75w

Figure 1-4. Numbering convention used to divide the solar disk into 72 regions.
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1-3.2 Flare Time, and Duration

Groupings.

Type,

Flare Time Grouping. The hour of maximum
brightness was used Lo group (larc reports into the next
fower 3-hour interval (00, 03, 06, 09, 12, 15, 18, 21Z).
For example, if the hour of maximum brightness was (),
01, or 02Z, the observation would be placed in the 00Z
group. This grouping was chosen o coincide with the
time intcrval used for planetary geomagnetic Ap data.

Flare Type Grouping. Combinations of size (or
importance) and brightness characieristics were used 10
cventually group each flare report into one of 15 different
categories, or "flare types," as shown below:

Size: "Siz:" is the area that a flare covers at its
time of maximum brightness, measured and corrected
for solar curvature. The corrected area is grouped into
one of the four "importance” categories shown here
(Townsend, 1982). The "corrected area” is given in
"millionths of the solar disk.”

Importance Correcied Area

0 (subflare) less than 200
{ 200 10 499
2 500 to 1,199
3 1,200 to 2,400
4 greater than 2,400
Brightness: The "brightness” characteristic of a

flarc is based on the velocity of its cmitting gas
particlcs, as detcrmined by measuring the Doppler
shift of the hydrogen-alpha linc.  Flares are
categorized inw the three brightness groups shown
below (Townscnd, 1982):

1-4

Flare Type: "Type" is finally dete' mined through
combinations of importance and brighiness, as shown
in the following table.

Flare Type Table

Importance Brightness Flare Type

0 OF

0 ON
0B
IF
IN
1B
2F
2N
2B
3F
3N
3B
4F
4N
4B

—
~

WZTMOWZTNMPZTMWZTEZTM

bR W W NN = e e

Calculating Flare Duration. The duration (in
minutes) of cach flare was calculated by subtracting
the time the flare started from the time it ended.

1-3.3 Determining the "Best” Report. Before

any of the data could be analyzed, duplicate reports
had 1o be climinaied. The difference between the total
flarc count shown in Figure 1-2 (40,736) and the
"unique” ITare count in Figure 1-3 (27,481) shows that
multiple reports arc common, with two main causcs:
two observatoiies repont the same flare in slightly
diffcrent ways, or an observalory sends two or three
obscrvations to correct €mors in previous reports.
Although choosing a "best" report from mulliple
obsecrvations of the same flare was difficull, it was
made casicr by developing a  hicrarchy of
observational criteria. The checklist items chosen
(cach in descending order of importance) were:

«Status of report (corrected, final or preliminary).
*Quality of rcport (excellent to very poor).

*Method of obscrvation (electronic, projection,
photographic, or visual).

« Apparent corrected area (in millionths of solar
disk).




For example, suppose two flare reports had the same
datc/time group, were of the same solar region, and had
equal flare strengths; the “best” report would be
determined by selecting a corrected report over a final or
preliminary onc. But if the two reports had the same
status, then "gquality” would be used o pick the best
report--that s, an “cxcellent” report over a "poor” one.
This procedure was repcated as often as necessary fo
each variable until a unique ("best") report was selected.
The filtering process resulted in there being just one
("best”) observation for each 3-hour datcftime group,
solar rcgion, and flare srength. In actual practice, the
procedure worked well;  all duplicate reports were
climinated.

1-4 FLARE ANALYSIS. Solar flare daia was
analyzcd according to type, yearly and monthly totals,
location of the flare on the solar disk, and duration. As
will be shown by the data in the following graphics,
analysis of monthly flare rcports leads to several
generalizations. Regardless of type, the number of flares
rosc quickly in 1978, leveled off for 3 years, then
rcached a very high maximum in late 1980. A secondary
maximum (lower than the first) was obscrved in
mid-1982, near the beginning of a rapid decrease in solar

14000+
12000+
10000
3000
6000
{000-

1000+
0

12, 568

NUMBER OF FLARES

i

0F ON 08 1F fN 18 2F

activity. Plots of individual flare types have revealed
similar monthly peaks, but very different relative values.
These findings suggest that not only is there an 11-yecar
Mare cycle (based purely on the number of flares per
month), but that there may be another flare cycle with a
shorter pericd. Many more sofar cycles must be
analyzcd, however, before we can be sure this is a
predictable solar characteristic and not just a one-cycle

peculiarity.

1-4.1 Flare Type. Figurc 1-5 shows that morc than
27,000 fares were obscrved during Solar Cycle 21, an
average of nearly scven a day. Most flares (87%) were
small, or O-importance. Only six of the largest flarcs
(imponance 4) were reported. Figure 1-5 also shows that
flares with importances of 1, 2, or 3 are heavily weighted
toward the "bright” caiegory. For example, only 3 of the
54 flarcs with an importance of "3" had brilliances of
“normal,” and none were reported as "faint." The
remaining 51, however, were observed o be "bright.”
Therefore, larger flares tend to be more explosive than
smaller subflares. Figure 1-6 (next page) comparcs
analyses of previous solar cycles with our own. We were
cncouraged to notc that Smith’s yearly and total
percentages were very close to ours,

Plare f of
Type Flares Percent
or 1 12,560 45.70%
oN 2 8,502 30.942
[+] I} 2,878 10.412
O~-INPORTANCE TOTAL: 23,940 87.112
Ir 4 F128 2,992
s 1,191 4.33X
1B 6 1,534 *.382
1~IMFORTANCK TOTAL: 2,996 10.90X
r 7 10 0.042
2N 8 H: 13 0.272
28 9 314 1.36%
2-IMPORTANCE TOTAL: 485 1.762
r 10 [ 0x
N1l 3 0.01X
» 12 5! 0.19%
4F 13 2 0.012
4N 14 1 <0.012
4315 3 0.01X
3~4 INPORTANCE TOTAL: 60 0.232
GRAND TOTAL: 27,48F1 100.00Z

3 st 2 1 3
' I 1 | B \
W 28 3F N 3B 4 4N 4

Figure 1-5. Total number of flare reports for each flare type. This figurc gives [larc type distribution for the
entirc 11-ycar POR. The insel table gives a number for cach flarc type and the percent of the total.
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IMPORTANCE CLASS

YRAR 1 2 3
1936 73.02 22.0% 4,82
1937 73.0 24.0 3.3
1938 76.0 23.0 1.5
1939 81.0 18.0 1.3
1940 78.0 21.0 1.6
1941 70.0 26.0 3.3
1942 72.0 25.0 3.3
1943 81.0 19.0 0
1944 81.0 19.0 0
1945 88.0 9.0 2.5
1946 74.0 22.0 4.4
1947 85.0 14.0 0.9
1948 81.0 18.0 1.1
1949 86.0 13.0 0.8
1950 88.0 12,0 0.7
1951 87.0 12,0 0.9
1952 87.0 13.0 4]
1953 88.0 12.0 0
1954 1] 0 0
1955 88.0 11.0 1.0
1956 85.0 15.0 0.8
1957 90.0 10.0 0.8
1958 91.0 . 9.0 0.6
1959 89.0 11.0 0.5
1960 91.0 8.0 0.8
24 Year Mean: 82,6% 16.1%2 1.3% gafth (1963)
1976 88.92 11,12 0
1977 79.7 17.7 2.6
1978 79.6 17.9 2.4
1979 85.9 13.3 0.8
1980 86.5 12.6 0.8
1981 86.5 12.4 1.1
1982 83.3 14.5 2.3
1983 871.5 9.9 2.7
1984 85.5 12.7 1.8
1985 83,7 14.0 2.3
11 Year Mean: 84.6% 13.72 1.72

Figure 1-6. Yearly percentages of 1-, 2-, and 3-importance flares, 1936-60 (Smith, 1963), and 1976-86.
Percentages do not include subflares (f)-importance).




1-4.2 Flare Occurrence (all flare types). Figure

1-7 shows that whilc flare activity was very low during  November 1980. The Sun continued to be active through
the first 2 years (1976-77) of Cycle 21, it increased

D

shamply in the beginning of 1978 and rcached a peak in

1983, but quieted rapidly after July 1984,

TOTAL

~- VEARLY MEAN

Nov 80

FLARES PER MONTH

1979 1980 1981 1982 1983 1984 1985 1986

a3 EEl . N

1976 1977 1978
:-1-) (e 2 =) (=3 =) (=a=d (=5 =) (=b=)C=7=)C=8 =) (-9 )10 =)l -)(l;'-: TOTAL
e eeces mmmne meemm mmmee  mmmmmn  mmmmmn  amemme  meme  macome  measoe  cmmcee  cmeman
1925 ) a9
1976 23 4 a 2 16 ’ 7 13 7 s ' 203
1977 . 23 A 28 21 26 9 23 s4 a5 23 179 443
1978 120 3 177 LRy 248 324 296 124 213 178 182 211 206t
1979 15 204 344 207 237 221 200 241 11 4 naa 293 324
1990 204 201 1 a1 a2 346 e 327 m 543 743 434 420
198 170 e 445 331 1 245 530 sia 391 518 574 346 4443
1962 sy 334 518 294 313 450 519 504 "2 403 388 539 5491
1903 238 152 23 260 495 437 299 a7 139 244 s4 129 294?
1984 314 a1 322 30 390 123 as 9 37 12 o8 32 2284
1995 i 23 20 7 97 ar "e 12 8 40 1. 20 572
1904 " 1] a“ 0 34 a2 10 s 135 49 ? an
ssnase seanas sszaws sassea
1989 2397 2395 2015 2303 2450 2496 2230 2019 2486 239 I 27408

Figure 1-7. Total number of flare occurrences a month, and yearly averages. Monthly and ycarly totals arc
summarizcd in the accompanying table. April 1981 dala is missing.
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Figure 1-8 shows mean monthly sunspot numbers for
the same period as Figure 1-7. Data shown here was
obuained from solar-geophysical periodicals issued by the
National Geophysical Data Center (NGDC). The
frequency curve shown is typical of other sunspot cycles.
Sunspol activity shows a sharp incrcase in the first half
of the cycle and a gradual decline in the second half.
When time plots of flares and sunspols are compared,
scveral generalizations can be made; frr example, 1978's
rapid incrcasc in flare activity is accompanied by a

corresponding increase in the number of sunspots.
During the next 2 years (1978-79), sunspot activity
increased rapidly while flarc occurrence flattened out.
Sunspots reached a maximum in September 1979, but
flare frequency did not peak unti! a year later. A
secondary flare maximum (in June 1982) corresponds to
the onset of a rapid decline in sunspot activity. At the
end of the cycle, both flare and unspot numbers have
similar plots.
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1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986
WOMNTHLY MEAN SUNSPOT MBERS  Mov 1975 -~ Dec 1986

Year Jon | 1) Ner Apr May Jun Jul Ang Sep Oct Nav Dec Weas
1923 19.4 1.0 18.5
192 .1 4.3 1.9 18.8 12.4 1.2 1.9 16.4 13.3 20.6 5.2 13.3 12.6
im 16.4 a4 [ 3] 12.% 18.6 .3 n.4 0.1 &0 .8 0.1 A .3
1" 5.9 7.6 76.5 ”.7 3,2 3.1 0.4 8.1 138.2 125.1 7.9 122.7 7.3
1979 166.6 1308 138.0 1ol.s 134.4 149.5 138.4 142.2 180.4 186.2 10,3 176.3 158.4
1580 159.4 135,06 126.2 164.1 179.9 151 136.3 135.4 135.0 1647 JLY N | 174.4 154.6
18 1146 141 138.5 136.4 127.3 90.9 1438 130.7 167.3 162.4 137.5 100 140.4
2 1.2 163.6 1830 122.0 n.? 110.4 106.1 107.6 1us.8 "7 9.1 127.0 115.9
1943 [ ) 5.0 “.5 0.7 9?.2 n.1 .2 n.e 0.3 53.8 333 3.4 .6
1584 s7.0 5.4 61.5 6.7 .4 4.1 7.4 25.5 15.7 12.0 2.8 1.7 43.9
ins 16.3 1.9 12.2 16.2 7.3 2.1 30.7 1.1 1.9 1.6 16.2 17.3 17.9
1986 2.3 %2 151 18.3 13.7 1.1 1.1 1.4 3.8 8.4 15.2 6.8 13.4

Figure 1-8. Monthly mean sunspot ,. umbers and yearly averages. The tablc gives numerical data.
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Figure 1-9 merges the yearly values from Figures 1-7
and 1-8. It shows that, with respect to the entire solar
cycle, sunspot and flare activity are positively correlated,
a finding well documented for past cycles (Smith, 1963).
A more detailed look al the comparison, however, shows
that the ratc of change of sunspot number and flare
activity docs not necessarily correspond.

A sharp increase or decrease in sunspot frequency
does not always have a correspondingly sharp risc or fall
in MNare frequency. In fact, 2 years on the declining side
of the sunspot cycle actually showed an increase in
number of flares. This data suggests that sunspots are
not always good predictors of flares.
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Figure 1-9. Yearly averages of mean monthly sunspot number, and yearly averages of total number of flares.
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1-4.3 Flare Occurrence (each type). Figures
1-10 through 1-12 are time plots of flares. Figure 1-10
depicts flares with importance ratings of 1 through 4;
subflares are not included. The 2 most active months for
higher importance flarcs were November 1980 and June
1982. But November 1980 had considerably more total
Marcs (743) than June 1982 (650), suggesting that more

1
1204
100

8-

TR R
s

|

FLARES PER MONTH

REITENCE R 13

of the June 1982 flares were larger. Notc also that a
Fcbruary 1978 peak is followed by a decline through
1980. The total number of flares per month during this
period stayed nearly constant, or rose slightly, suggesting
that a higher percemage of large llares werc obscrved in
the beginning of 1978 than in the 2 ycars following.

7 . i AL I N H B g Thele g il 41
1976 1977 1978 1979 1980 1981 1983 1984 1985 1986
‘(-1-) (-2-)¢=3-)(-4=)(-5 =) (-42‘;'”(!-7-) (=8 =) (=9 =) ¢ 10 =) ¢ 11 =) ( 12-; YOTAL
TEAR
197% 3 3
1976 4 2 1 2 ®
1977 3 ? 4 5 ? 16 ' 1 13 11
e 42 17] 2 T ay 1% 3y 3 3 “ 'y 13 4y
1979 3 @ as 42 13 W ay 13 ar 36 3 7 390
1900 1 3 20 a“ 53 43 a2 42 39 o 139 53 39
1984 14 a7 50 54 40 7 97 4 (1] 20 n 3
1902 at 83 38 “ 7 144 93 & o 42 52 " (1
1903 1 14 H 12 54! 34 24 42 10 30 s 6 263
1994 12 . 12 .5 L) ? 6 s 1 10 22¢
1985 13 1 s 4 . 10 1 2 ' a3
1986 ' 1 4 2 3 1 (] 6 39
. aswaan
144 1] 242 243 324 334

kLR 297 243 122 343 w2 RE2T]

Figure 1-10. Number of flare occurrences a month with importance I through 4. The table gives numerical data.
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Comparing Figure 1-11 data (imponance 2 through 4)  (near beginnings and endings of more active periods)
with total fares suggests that a higher percentage of  than in November 1980, near the middle of the cycle.
‘ larger flares occurred in February 1978 and June 1982

25_1 SO RUTE 1. . S

Feb 78
Nov. 80

FLARES PER MONTH

(-

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986
‘ ] NONTH H

YEAR (c 1 =) (=22 (=3 =) (=4 =) (=52 (=b=2(=T=> (=0 =) (~9 =210 =) (11 =) (12=) TOTAL
1976 ] [
1977 1 4 1 2 é 2 16
1978 3 R 1 [ ] 16 7 3 3 8 2 12 91
1979 2 4 7 ? 2 3 ] 5 1 3 4 2 55
1980 s ] - S 7 L) [ [ 10 21 14 uo
1984 12 14 1o 2 13 10 ] t4 ? < Ré
1782 1 134 4 4 3 » 14 ) 14 4 1) 1] (5]
1903 | 2 2 2 1" 2 1 2 4 13
1964 4 4 117 7' t 33
1905 3 1 v 1 1 7
1984 3 3 []
20 k3 0 49 49 49 30 35 30 43 44 47 3495




Comparing Figure 1-12 (imponiance 3 and 4) with
total flare occurrcnces again suggests that a higher

percentage of larger flares occurred in February 1978 and  cycle.

@ 4-IMP

FLARES PER MONTH

'0 AAS A LA R G A2 Al hAd Lk b T |lllll|

1976 1977 1978 1979 1980 198!

June 1982 (near beginnings and cndings of more active
periods) than in November 1980, near the middic of the

J| Y

| Ihka A0 s A 404 LAS 40 B2 A R |

: et
1982 1983 1984 1985 1386

< HONTI
(=1 =2 (=22 (=3 =) (-4=)(-8=~)(6(

H )
STy {8 =) (=% =) C 10 =2 ¢ 41 =) ({2 <) TOTAL

st

1977 1 1 2
1928 1 5 1 { 1 2 "
1979 2 ! 3
1980 1 1 \ 2 H
1984 1 4 1 [} ?
1ea2 3 2 1 2 3 ] ] 1
1963 1 ] 4 1 b
1984 3 " 4
1903 1 ' 1
1984 2 2

3 e ' 190 10 5 3 2 10 2 2 4 40

Figure 1-12. Number of flare occurrences a month with importance 3 and 4.
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The ablc gives numerical data.




1-4.4 Flare Location. Figure 1-13  shows the
distribution of flare occurrences relative (o specific
regions on the solar disk. The numbers show flare
incidence in cach region for the entire 11-year POR.
Two featurcs are evident:

*Although a large part of the Sun is covered by regions
designated as "polar,” rclatively few flares were
observed north of 40° N or south of 40° S.

«Fewer flares arc observed towards the fimbs than near
the central meridian. Both characteristics were noted
in earlier solar cycles (Smith, 1963).

NORTH
7S GOE 458 30E 1SE O  15W 30N 45W  GOW 75
o 90N
° 0 1 8 o | 11 7 3 ° ° e o | Polar
40N ‘m'
137 ) 474 | 637 ] 660 ] 727 | 654 ] 715 | eos| se9 | 553 ] 429 | 20e ] Wid-Levitude
158 158
228 | 404 | 570 | 633 | eda | 720 | 753 | 725 | €38 | 615 | s12 | 291 | Equasoriamd
) - K
333 ] 725 | 871 | 909 | 927 | a90o | s0s | 772 | e40 | s63 | 609 | 266 | Tauatorial
15§ 158
156 | 390 | 527 | 613 | 552 | ssa | 497 ) 534 ] 543 | 4s¢| e0s | 200| wid-Laticude
o8 405
° 0 1 1 9 7 116 |27 ] 12 |12 2 | o Polar
505 908
758 60Kk 45E 30E 158 O 15 304 45w  60W 75
SoUTH

Figure 1-13. Spatial distribution of number of observed flares for each region on the solar disk.
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As can be scen in Figure 1-14, the heginning of the  toward the mid-latitudes. As the solar cycle continues,

solar cycle shows only a few reports, all conlined to the flares gradually shift back toward the equator.

equatorial region. The next 2 years (1976 and 1977)
show much more latitudinal spread, with a drastic shift

[ L L LT PP SO RPSI

- wew-~ TEAR -~
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)40 1 12 3 7

39 36 '
30 2 ?
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34 20 1
35 2 26 12
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34 3 20 "
32 1 14 22
3 1 2 12 30
30 1 2 15 19 6
29 1 2 ¢ 46 16
2 2 2 13 7 24
27 3 30 49 32
26 1" 43 57 36
23 2 62 k] 32
24 i0 29 44 33
pd 2 13 51 39 49
a2 9 27 48 k]
21 i 120 60 63
29 2 1é 152 68 "
134 1 8 196 a2 12
1] ] 13 195 (L] a7
17 4 7 200 147 102
14 1 10 153 143 147
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14 13 L3 113 142
13 3 1 34 73 12¢
12 1 } 32 89 12
m . 36 88 157
10 4 7 a2 119
v b 2 T4 100
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Figure 1-14. Latitudinal distribution of flare reports over time.
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"butterfly" pattern is typica! of other solar cycles and has
becn documented by many researchers (Alrock, 1985).
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1-4.8 Flare Durstion. Figures 1-15 through 1-18
show distributions of the different (lare Lypes with
respect (0 "duration,” or the clapsed lime between the
onsct and ending of a flare. Figure 1-15 shows that most
(-importance flarcs last between 1 and 20 minutes, with
an average duration of 21 minutes. The distribution is

As shown in Figure 1-16, most 1-importance flarcs have
a duration between t1 and 30 minutes; the mean is 44
minutes. Compared (o the previous figure, there is a
significant  shift toward fonger fasting (lares.
Distributions for the largest flarcs (Figures 1-17 and
1-18) show a continuing trend toward longer durations.

highly skcwed. A sharp drop in the number of flares
with duration greater than 30 minutes is evident. In fact,
only 5% of (-imponance flares last longer than 1 hour.

These results of this analysis are similar to Smith (1963),
shown in Figure 1-19.
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Figure 1-15. Number of "0-importance” flares categorized by duration in 10 minute intervals (1-10, 11-20,
21-30, etc.). The inset table gives duration, number of flarcs, and percent of total.  Mcan, median, and standard
deviation (SD) arc also shown.
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Figure 1-16. Number of "I-importance" flares categorized by duration in 10 minute intervals (1-10, 11-20,
21-30, etc.). The inset table gives duration, number of flarcs, and percent of the tolal. Mean, median, and standard
deviation (SD) are also shown.
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Figure 1-17. Number of "2-importance” flares categorized by duration in 10 minute intervals (1-10, 11-20,
21-30, etc.). Inscrt tablc gives duration, number of flarcs, and pereent of total.  Mean, median, and standard
deviation (SD) are also shown.
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Figure 1-18. Number of "'3- or d4-importance" flares categorized by duration in 1 0-minute intervals (1-10, 11-20,
21-30, etc.). Insct table gives duration, number of flares, and percent of 1otal. Mcan, median, and standard deviation
(SD) are also shown.
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Figure 1-19. Distribution of flare durations, 1937-1958 (Smith, 1963).
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1-5 SUMMARY. Flare data from USAFETAC’s
SCDB was surveyed {or Solar Cycle 21 10 determine the
quality and uuility of the data for use in a study of the
conditional climatology of Ap. The data was organized
inlo customer-specified groups and new fields were
calculated.  Although the database conlains many
observations, some reports from (072 to (8Z were
missing because some solar observatories did not patrol
the Sun during that 3-hour period. This problem,
howcver, was not a severc hindrance to the dataset since
many of the flare characicristics found by previous
rescarchers for other solar cycles were also evident in
this data. For example. a comparison of sunspots and
flares revealed that flares are more likely Lo occur during

the declining (or ending) portion of the solar cycle than
during its beginning.

A regional analysis showed that flares occurred near
the equator at the end of the last solar cycle, moved
quickly toward the mid-latitudes by the beginning of the
next cycle, and then migrated back to the equalor by the
end ¢/ the cycle.

USAFETAC’s solar flare datasct is considered
satisfactory (in both quality and quantity) for usc in a
variety of future [lare swdies. It was an integral part of
our Ap conditional climatology study.
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Chapter 2

ANALYSIS OF GOTTINGEN’S PLANETARY GEOMAGNETIC INDEX (Ap)

2-1 INTRODUCTION. An analysis of the Gotlingen
planctary geomagnetic index (Ap) was performed using
data from the National Geophysical Data Center
(NGDC). A preliminary and scparate analysis of Ap was
required 0 establish a baseline for swdying the
relationship  between solar [ares and geomagnetic
storms. In the following chapters, ap and Ap are used
interchangcably  when  describing  geomagnetic
disturbances in general; by definition, however, "little”
ap relers 10 the 3-hour index and "big" Ap to the daily
index.

The Gottingen index is a linear and nondimensional
measure of the Earth’s global magnetic activity; it has
valucs between O and 400. The index is derived from
dala produced by 12 surface magnetometer sites around
thc world that lic between geomagnetic latitudes 46 and
63, North and South (Townsend, 1985). 1t is imponant
1o remember that Ap is not a measure of the amplitude of

the carth’s magnctic ficld, bul a measure of variability of
the magnctic field over a given period of time (3 hours or
I day). For a morc thorough explanation of geomagnectic
calculations, sec AFGWC/TN-80/XR2, Geomagnctic
Index Calculation and Use at AFGWC. For this study,
Ap data was analyzed in a number of ways, inclung
frequency of occurrence; monthly, seasonal, and ycarly
averages: and frequency of gcomagnetic storms. The
results of an autocorrelation analysis, with accompanying
conditional climatology tables, are also shown.

2-2 THE Ap DATABASE. The swdy contains
Gottingen indices Ifrom November 1975 to December
1986. Thc I1-year POR complcicly spans Solar Cycle
21, which ran from June 1976 to Sepiecmber 1986.
Figure 2-1 gives a monthly count of 3-hour ap valucs.
Every po .u.. 3-hovr time period (32,632 of them--8
values o day times about 30.5 days a month times 134
months) is represented here.

COUNT OF 3~HOUR ap VALUES

(mmmmme - HONTH --- - - )

YEAR (- 1 =) (=~ 2 =) (=3 =) ¢~ 4 =) (~5 =>{=5"=)> (=7 ~>4=8 =) (-9 =3 {40 > ¢ 11 =} ¢ 12 =) TOTAL
vwrs ) 240 248 aso
1974 248 232 248 240 248 240 248 248 240 248 240 248 2928
1927 248 224 248 240 248 240 248 248 240 248 240 248 2920
1970 248 224 248 240 248 240 248 248 240 248 240 248 2920
1979 248 224 248 240 248 240 248 248 240 248 240 248 2920
1980 248 232 248 240 248 240 248 248 240 2ag 240 248 2928
1981 248 224 248 240 248 240 248 248 240 248 240 248 2920
1992 248 224 248 240 248 240 248 248 240 248 240 248 2920
1983 248 224 248 240 243 240 248 248 249 2ag 240 248 2920
1984 248 232 248 240 248 240 242 248 240 248 240 248 2928
1985 248 224 248 240 248 240 248 248 240 24g 240 248 2920
1986 248 224 249 240 248 240 248 248 240 248 240 248 2920
AETIEN EEXzEn TSRS ERRERSN Ezmeun EEEEERD EuEEN m2TRIN EWEE Iy IR BRTITREN AEEEED ExnEED

2720 2488 2728 2440 2728 2440 2728 2728 2640 2728 2880 2974 32832

Figure 2-1. Monthly count of 3-hour ap values for the entire POR.
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AFGWC calculates a "real-time" index that attemplts
(using data {rom live western hemisphere stations) to
simulate the Gottingen index. Alth: ugh USAFETAC's
SESS Climatic Database (SCDB) includes this AFGWC
data, the NGDC Gouingen values were used instcad for
WO rcasons:

*There arc problems inherent  with calculating a
"rcal-time” planetary index using only dawa from
western hemisphere stations.

*The algorithm AFGWC uses in an attempt to correct the
first problem is inconsistent.

2-3 DATA PROCESSING. Daily Ap indices were
calculated by averaging each day’s eight 3-hour ap
values ((0-21Z).  Autocorrelation coelficients were
calculated 10 determine the degree of persistence (or
repeatability) of Ap. Panofsky and Bricr (1968) define
"autocorrelation” as "correfation of a valuc with itself."
Autocorrclation  coefficients are  ordinary lincar
correlation coefflicients between a tlime series and the
same time series an interval of time (or “lag”) later. By
definition, the autocorrclation coefficient at lag zcro is 1.
The squarc of the autocorrelation coefficient is a measure
of the amoumt of variance, compared (0 the totaf

v

— 20000} 17,643

(W] MEAN=15
c= 15000~

jw'
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< 11400

<o

a= 000

" 1

(= ] )

= a e 55
= -
- 0_ s —

variance, that is explained by a particular lag. For
example, a 3-day lag with an autocorrelation of (.2
means that 4% of the variance of X during the 3rd day
can be explained by the variance of the current X value.

2-4 Ap ANALYSIS. Ap dala was analyzed with
respect 10: frequency of occurrence; monthly, seasonal,
and yearly averages, and the number of days a year with
elevated Ap values.  Autocorrelation results  and
conditional climatology tables arc also discussed.

2-4.1 Frequency of Occurrence. Wc uscd the
results given by Figures 2-2  and 2-3 to help dcline
"guiet” and "storming" conditions. Since small values of
3-hour ap indicate low activity, and since valucs between
0 and 10 occur most requently, this group represents
times of a "quict" geomagnetic ficld. The larger the
value, the greater the geomagnetic activity. For pumoscs
of discussion, "non-quiet” conditions (values greater than
10) have been grouped into the three catcgorics shown
below. Mikhailutsa and Gnevyshev (1985) used simifar
categories in their study of geomagnetic disturbanccs.

Unscuded.......11-20
Active ........... 21-40
Storming........ greater than 40

3-HOUR ap OCCURRENCES  PERCENT
10 17899  54.85%
20 7598 23.28%
30 3218 9.88%
40 1991 &6.10%
50 585 t.?79%
0 422 1.29%
70 284 0.87%
90 216 0.66Y
100 118 0.3487%
120 100 0.31%
140 70 0.21%
160 49 0.15%
180 34 0.112%
210 a2 0.07%
240 t$ 0.05%
310 9 0.02X%
400 3 0.01%
SIS nEsae SE=sS=szn
32832 100.00%

Womowowmnwp 2w LI

T I R N T
10 20 30 40 50 60 70 90 100 140 180  4¢

1 T 1 I

™
400

Figure 2-2, Frequency of Occurrence of 3-hour ap values for the entire POR. The insct table gives number of
occurrences and percent of total. Mean (15), mode (9), median (8) and standard deviation (SD--20) arc also shown.
Valucs arc displaycd in groups of 10 (1-10, 11-20, 21-30), ctc.). The most common valucs, with 17,899 obscrvations
or ncarly 55% of the total, lie between 0 and 10 (mode: 9). The largest value observed during Solar Cycle 21 was

4()) (three occurrences).
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DAILY AP OCCURRENCES  PERCENT

“3 9000 8 e ek utututushsabisustul sl
u..l '] 10 1957 47.98%
o oy 20 1242 30.45%
—- MEAN=15 30 471 11.55%
e MODE=6 40 187 4.58%
Lad MEDIAN=10 50 94 2.35%
o SD=15 60 48 1.18%
o ’5001 70 29 0.71%
b 80 12 0.29%
90 13 0.32%
] 100 5 0.12%
O :Lg 5 0.12%
_ 2 3 0.07%
< 100 130 3 0.07%
140 2 0.905%
L 150 3 0.07%
o 160 1 0.02%
g?g : 0.02%
_ 0.02%
'E‘ 4079  100.00%
= '
= 1 T35 5 3 3 0 3 t 11
= 0 T T T T | I — T 1

A B Y T T
10 20 30 40 50 60 70 80 90 100 120 140 160 210

Figure 2-3. Number of daily Ap values for the entire POR. Thc distribution of daily Ap is similar 1o that of
3-hour ap. The mcan of daily Ap is also 15. Olsen (1969) found a similar Ap lor three solar cycles (1932-1968).
As expected, the standard deviation of daily Ap (15) is slightly less than that of the 3-hour ap values. The insct table
gives number of occurrences and percent of total. Mode (6) and median (10) are also shown. Values arc displayed
in groups of 10, thc same as in Figure 2-2.




2-4.2 Monthly, Yearly, and Seasonal. Figure 2-4
shows how Ap oscillates around a mean of 15. It also
reveals Ap peaks in 1978 and 1982. Since "quiet” and
“storming” days arc grouped together, these years (1978
and 1982) and their elcvated mcan values represent long
periods of geomagnetic storming that occurred about 1
year before, and 3 years after, sunspot maximum. There
arc Ap minimums at sunspot minimum and maximum.
Bartels (1963) analyzed Ap data from 1932 10 1961 and

found similar lags for most solar cycles. Olsen (1969)
analyzed data for eight solar cycles (1883-1957) and
found an average lag of minus | and plus 2 years. The
plots of monthly mcan Ap valucs show variablc
behavior; there are periods when the mean monthly Ap
varies little from month 10 month (ncar Ap minimums),
while large monthly variations are evident during Ap
maximums. It is cvident that monthly mean Ap values
do not vary smoothly from month to month.

i —— MONTHLY | gy YEARLY

i

15

241 ﬂ

<

15-H 1 i

Sunspot Sunspot

Sunspot

- Mo ' o

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 {986

__YEaR :-1_:) 220432042 (352¢6 EQNIH1 =) (B =) P =) 10 L 11 CH2 ; ToTAL
1975 ‘ T T T T T Tt Ty T T
1976 13 16 22 1?7 14 9 8 8 ,' 13 11 8 19 12
1977 1o 1" 10 15 11 7 13 13 15 12 9 io 1"
1978 193 15 16 23 24 19 13 16 19 1] 14 13 16
1979 16 14 18 25 13 11 19 17 13 "o 9 14
1980 10 11 ? 11 10 13 10 9 8 14 13 ‘12 11
1981 é 14 17 27 19 11 19 15 12 23 14 10 16
1982 14 32 17 21 17 ]| 30 21 3s 18 ' 20 20 22
1983 13 24 23 24 22 15 12 16 14 17 2 14 18
1984 13 146 21 as 14 15 14 16 a3 23 .20 7 10
1985 ° 13 13 1" 21 8 11 14 12 12 14 14 13 13
1984 13 27 (2 7 1 8 8 12 16 e ‘1: ] 12

SESE  wEam  wsem  sess  AsaR  wwee wEER  wese saus  swes  sess mwes  sewe
MEAN 13 19 16 20 15 13 14 14 14 H 14 942 15

Figure 2-4. Monthly and yearly averages of daily Ap. The bottom linc of the tablc gives 11-year monthly means.
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Figure 2-5 gives annual plots of mean monthly Ap for
the cntirc 11-ycar period. A scasonal oscillation is
evident. Ap is higher during spring and fall than during
summer and winter, and higher in spring than in fall.
The semiannual Mluctuation is not peculiar to this solar
cycle, but has been well documented in past cycles, as

|

well (Shapiro and Ward, 1960). Although a semiannual
cycle is evident over many ycars, there are exceptions in
individual years, nowably 1982 and 1983,

See Figure 2-6 for maximum and minimum monthly
and yearly valucs of daily Ap and 3-hourly ap.

MEAN AP

10

{ T I 1

1
IN FEB  MAR APR MA

JUN

{ l { { { L

UL AUG  SER OCT  NOV  DEC

Figure 2-5. Mean seasonal fluctuation of daily Ap.




YEAR
Yo7
17726
1977
1978
1979
1980
19814
1982
1983
1984
1983

1984

(

HAXIMUM MONTHLY AND YEARLY DAILY AP VALUES

NONTH ——- N
YEAR ( 1 =) (2=) €3 =) ¢ 4-) (5 -) (=) (T =) (8 =) (P -) (10 (11 12) TOTAL
65 34 e3
47 35 145 118 97 29 19 30 51 34 3 s 145
30 as 38 49 66 14 1 40 64 62 a2 69 49
89 48 0 44 95 82 80 124  10¥ 12 60 48 124
4s 59 8 124 36 34 27 7 64 37 s 32 126
27 40 30 30 38 59 a6 28 18 44 24 79 79
22 48 Bt 121 1 56 134 56 30 73 39 33 134
34 0 107 &1 54 62 153 107 199 s 83 62 199
70 143 86 & ” 76 40 62 54 59 a4 33 143
32 54 6 103 44 a2 62 3 12 % 12 33 12
‘ =a 60 42 103 38 3o 48 a1 3s 64 52 46 103
374 202 33 19 67 28 20 29 89 31 87 22 202
Sunn auERe anEn L1 1] aman amun pasa nese Lt 1 1] anew L L2 1 ] asEEuNs m—uus
89 202 145 126 97 82 153 124 199 s 12 79 282

MAXINUN MONTHLY AND YEARLY 3~HOUR AP VALUES

¢ MONTH )
€1 -2¢2=2CT3=2CA=2CS"2CE=2CT=>2CB=)CP=>¢10) C1t)¢12) TOTAL
TTToTTT T T T T T T T T AN T T
154 B 207 238 236 N 67 &7 80 &7 56 94 236
54 56 56 132 94 2 go 1S4 154 67 132 154
1S4 134 411 207 =238 479 207 238 207 $¢ 132 94 23
94 11y 132 207 132 132 g0 179 132 80 56 | 207
s4 132 &7 &7 94 94 132 94 32 80 9179 179
48 141 154 234 432 144 236 94 8o 207 114 g0 234
67 132 207 132 94 it 486 179 300 94 154 134 480
236 207 154 114 207 479 80 179 94 411 132 gBe 236
80 g0 154 179 80 111 32 432 179 i1y 207 e 207
go 132 94 234 0o 94 11 94 94 132 154 80 234
94 400 87 39 154 56 80 s6 300 111 11 48 400
wnre  woon  mesw meam  @sen  ssmm  sase  mEs= SEas  Exss  sess  wass  exsx
236 400 207 236 236 179 400 236 366 207 207 179 400

Figure 2-6. Maximum monthly and yearly values of daily Ap and 3-hour ap. The largest Ap (202) occurrcd in
February 1986, while 3-hour ap rcached an extreme value of 400 wwice: once in July 1982 and again in February

1986.




243 "Quiet” and "Non-Quiet” Days. Figure 2-7 shows thc number of "quiet," "unsettled,” "active,” and
"storming” days a year [rom 1976 through 1986. Results are discussed further on the next page.

T 1-18 [« 11-20 | @ 2040 | 40

2 5 0_1 L Quiet Unsettled Active storming
<X
Ll
L
(w4
e o )
(=1 -’ \ >
n /'\-----"('Z’ N\ P
\ 1?.'.-‘“\‘/ \.. '..'
>
< )
am ] 50‘\ /"“."“w;'" Cd "‘ ’
‘\‘/ . . -, . . ""Q’
0! 1 1 ! - 1 1 1 i L) L
1976 1977 1878 1979 - 1980 1981 1982 1983 1984 1985 1986
¢ AP CATEGORY )
(ommon §=10 ==) (=== §{e20 —ewe) (m== 2{=4Q ~===) (c=== )40 -=——= ) (=== TOTAL -~==)
‘ YEAR COUNT PERCENT COUNT PERCENT COUNT PERCENT COUNT PEKCENT COUNT PERCENT
1974 212 58x 96 26X 48 13% 16 3% 66 1600
1977 220 b 1 4 ”” 21X 33 1 24 13 AY 343 foex
1978 169 46X 104 29% 60 17% 30 8x 3435 160X
1979 172 47X 128 352 Se 142 i5 4% 365 100X
} 1986 233 64X 84 23 45 122 4 1X 364 100X
1981 172 47% 114 31z 56 16X 23 [ ¥4 343 106X
1962 99 27% 125 34X 97 a7 44 12x 343 1002
- 1963 129 J4% 119 33% % 26% 25 k¢ 4 343 160X
. 1984 121 33X 134 J62 e 23x . 29 8x 366 106X
1983 t84 512 122 J3x 43 122 14 4 345 169X
¢ 1904 218 40X 104 27 7 10 16 3x 348 160X
1925 48X 1225 3ox 649 162 219 X 4018 100X
i HEAN 173 111 s 20 365

Figure 2-7. Number of 'quiet” (0-10), "unsetiled" (11-20), "active' (21-40), or "'storming"’ (grfaler than 40)
days a year. The tablc gives actual ycarly counts and percentages for cach Ap category, along with an 11-ycar
mcan.
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As shown in Figure 2-7, there is a large decrease in
the numbcer of quict days from 1980 10 1982, along with
a corresponding increasc in non-yuict days. In 1982, the
year of the highest mean Ap, there were almost equal
chances (100 days, or about 30%) of having quiet,
unsettled, or active days; 1982 also had thc most
storming days (44 days, or 12%). In contrast, 1980 was
thc quictest year; nearly 64% of its days had quiet
geomagnctic conditions and only 1% (4 days) had
storming conditions. In order to produce such a dramatic
geomagnctic change between 1980 and 1982, the solar
cifects on the geomagnetic environment must also have
experienced a large change.

As was also evident from Figure 2-7, and in contrast
to the large fluctuation in the number of quiet days, the
number of unsettled days a year throughout the solar
cycle was nearly constant, with an average of 111, or
30%. The only year that deviated significantly from the

1. 00

H-year mcan was the cxtremely guict 1980. Mikhailutsa
and Gnevyshev (1985) found that different solar activily
causcs various degrees of gcomagnetic disturbances.
They determined that unsettled geomagnetic conditions
were caused by [ilament cavities, and that stronger
storms were the results of solar flares. The results of our
own solar flarc-geomagnelic index relationship will be
discussed in the last chapter.,

2-44 Conditional Climatology of 3-Hour ap.
Figure 2-8 gives autocorrelation coefficients versus lags
(in days) of 3-hour ap values for the entire POR. Therc
are eight coefficients a day. The graph shows high
correlation for the first 3 hours, a sharp drop during the
rest of the Ist day, and a flatiening of the curve (o ncar
zero after the 3rd day. Since an autocorrelation
coefficient of 0.2 equates to only 4% of explained
variance, knowing the current 3-hour ap value has liulc
predictive value beyond 1 day.

\

. 80

. 604

.40

AUTOCORRELATILOI

Figure 2-8. Results of time series analysis of 3-hour ap values.




Tables 2-1 through 2-8, on the following pages, give
the conditional climatology (CC) of current 3-hour ap
versus ap at 3, 6, 9, 12, 15, 18, 21, and 24 hours later.
All these hours represent lags with an autocorrelation of
greater than 0.2, The fact that these correlations are
relatively low does not make the tables less useful; in
effect, they forccast the variation of ap for the next 24
hours based on the current 3-hour ap.

The numbers in the first 12 columns represent percent
frequency of occurrence. The mean and obscrvation
count for each interval are shown in the last two
columns. The median interval (50%) is undcerlined.
Although the distribution spreads out with larger ap
valucs, these tables provide a reasonable bascline for
forecasting ap. An cxample of how to use Tables 2-1
through 2-8 follows:

Suppose the current 3-hour ap is 50 and you nced a
forecast for the next eight 3-hour periods. Table 2-1
shows that of the 585 cases with a current 3-hour ap
between 41 and 50, the median and modal ap value 3

hours later is hetween 3. -~ 4(). Table 2-4 shows that
the most probable ap value 6 hours later is between |1
and 20. In this example, if either the mode, median, or
mean value were chosen, and some intcrpolation were
performed to give a smooth transition betwecn intcrval,
then a complete 24-hour ap forecast would look like the
onc shown in Figure 2-9. Dilferences in thesc kinds of
forecasts are caused by the influence large ap values have
on thc mean and median values; experience should
determine the best method.

In summary, the 3-hour ap CC ables use the current
3-hour ap as a basis for predicting ap for the ncxt 24
hours. They show that quict days tend Lo remain quict,
whilc storming days tend to hccome quict. Since solar
activity is not used as a condition, the tables arc wcak in
predicting the onset of geomagnelic disturbances. They
arc most uscful when storming is not anticipated or
during the hours after a storm in determining how
quickly the geomagnctic lield will return to pre-storm
fevels. The appendices contain tables that do use solar
aclivity as a predictor of gecomagnetic conditions.

ap: Now +3 +6 +9 +12 +15 +18 +21 +24hrs
Mode: 50 35 20 18 16 14 12 11 11
Median: 50 38 33 28 25 22 18 15 12
Mean: 50 40 36 32 30 28 27 26 25

Figure 2-9. Example 24-hour ap forecast matrix.
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TABLE 2-1. Conditional climatology table for ap values 3 hours later. The first 12 columns show percent
frequency of occurrence for each interval of 3-hour ap. The last two columns show the mean and total observation

counts. The median intcrval is underlined.

FERCENT FREQUENCY OF OCCURRENCE
CURRENT ap VS ap 3 HRS LATER (1975-86)

ap 3 HOURS LATER

CURRENT ap 0-10 11-20 21-30 I1-40 41-50 S51-60 61-70 71-90 91-110 111-130 131-150 »15¢
o-10 813 148 2.7 6.8 6.1 6.1 0.6 0.0 06 o0 00 0.0
11-20 36.1 40.9 14.5 6.2 0.9 6.7 0.3 0.3 9.1 6.0 0.0 0.0
21-30 14,4 37.6 25.0 14.7 3.8 2.2 1.2 e.7 0.3 6.1 0.2 6.4
31-40 5.5 23.2 27.9 24.3 7.3 4.9 3.0 1.7 0.9 0.6 0.3 0.6
41-50 4.3 3.2 20.2 28.7 11.8 8.0 5.4 3.2 1.9 1.5 1.0 6.5
51-60 1.4 12,4 17.3 26.3 13.7 11.4 6.6 3.5 2.4 2.9 0.7 0.7
61-70 6.7 5.6 13.0 21.1 14.8 1.3 0.9 9.9 5.6 2.8 1.8 2.5
71-90 0.6 6.5 13.0 19.9 13.9 12.0 2.5 1.9 2.3 5.6 3.2 3.2
?1-110 6.6 5.1 6.8 13.6 6.8 13.6 §6.9 13.6 16.2 3.4 7.6 2.5
111-130 1.0 3.0 5.6 1.6 9.0 6.6 B.0 4.9 {11.0 10.0 9.0 13.0
t31-t5¢ e.e 1.4 0.0 4.3 4.3 8.6 B.6 0.0 14.3 20.0 10.6 18.6
Y154 0.0 2.3 3.1 2.3 3.4 2.3 3.8 7.6 5.3 12.2 8.4 49.6
;OT;L 54.8 23.3 ?.9 _-;t: 1.8 1.3 0.9 0.7 0.4 0.3 9.2 0.4

TABLE 2-2. Conditional climatology table for ap values 6

FERCENT FREQUENCY OF OCCURRENCE
CURRENT ap VS ap 6 HRS LATER (1975-86)

CURRENT ap

21-30
3t1-40
41-50
51-60
61-70
71-90
?1-110
t11-130
131-150

aP 6 HOURS LATEK

0-10 11-20 21-30 31-40 41-50 S1-40 41-70 71-90 91-116 111430 131-150 1151
17.6 4.1 1.8 0.4 6.2 e.1 6.1 e 0.0 0.6 0.0
34.0 13.7 6.7 1.5 1.0 0.8 6.4 0.3 6.1 0.1 0.1
33.9 20.8 12.8 3.5 2.4 1.2 1.0 0.5 6.2 8.2 0.2
28.2 21,5 18.8 6.0 4.2 2.4 1.7 1.1 0.8 0.4 4.2
22.7 22.4 19.8 8.0 4.2 4.1 3.6 2.4 1.4 0.5 0.9
19.0 20.9 21.6 8.8 16.6 5.5 2. 1.4 2.1 0.7 0.9
13.0 19.4 21.8 1.6 8.5 4.0 4.9 1.4 2.1 3.2 3.9
11.4 19.0 23.1 8.8 8.8 S.1 5.6 3.7 4.6 1.4 3.2
16.1 12,7 148.6 1.9 6.8 106.2 6.8 3.4 5.1 0.8 1.7
10.0 10.6 13.6 7.0 10.0 7.0 15.0 3.0 5.0 7.0 10.
10.6 7.1 8.6 17.1 8.6 12.9 7.1 5.7 5.7 16.0 7.1
3.8 3.8 8.4 3.9 3.8 7.6 1.6 53 _2.9 1.5 32.4

548 233 9.9 64 1.8 1.3 0.9 0.7 6.4 0.3 6.2 6.4

2-10

KEAN
16
23
32
40
44
55
57
69
87
162
146

15

hours later. Format same as Table 2-1.

MEAN
e
16
22
30
3
38
48
48
48

70

17

i3

TOTAL




TABLE 2-3. Conditional climatology table for ap values 9 hours later. Format same as Table 2-1.

PERCENT FREQUENCY OF OCCURRENCE

CURRENT ap VS ap 9 HRS LATER (1975-86)

ap 9 HDURS LATEKR

EgRRENT ”» 0-10 11-20 21-30 31-40 41-30 51-60 41-70 ?1-90 91-110 161-130 131-130  )15¢
6-16 3.6 18.2 4.7 2.5 0.5 0.4 0.3 0.2 0.4 0.1 0.6 o.§
19-20 44.3 31.1 12.9 6.6 1.9 1.4 .7 eo.5 0.3 0.2 6.1 0.2
21-3e 27.3 31.6 21.4 t1.4 3.0 2.4 1.2 6.9 0.5 6.2 0.4 6.3
3i-40 17.7 27.6 20.6 16.7 5.3 4.3 2.2 1.7 1.4 i.0 0.4 1.3
41-50 14.7 27.0 19.6 17.3 6.3 4.6 3.8 3.1 2.4 0.3 e.7 eo.9
31-60 12.8 25.1 _12;2 17.3 8.8 4.6 3.8 3.4 1.4 3.3 0.2 0.9
61-70 16.2 19.0 16.2 23.2 8.8 5.6 4.2 3.9 1.4 2.1 0.7 4.6
7i-96 8.3 20.4 18.5 20.4 6.9 7.9 5.6 6.0 i.9 i.9 1.4 0.9
Pi-110 11.6 19.5 16.9 17.8 6.8 7.6 7.6 7.6 0.6 6.8 0.6 4.2
i11-130 16.6 12.0 9.0 17.06 3.0 12.0 13.6 3.0 3.0 4.0 6.0 8.0
131~156 5.7 11.4 8.6 14.3 1.4 10.0 10.0 8.6 2.9 7.4 2.9 7.4
2134 4.6 9.9 3.8 13.6 6.4 4.6 _é;l 7.6 4.6 9.2 9.2 19.¢
TOTAL 54.8 23.3 9.9 6.1 1.8 1.3 0.9 9.7 6.4 0.3 0.; 0.4

MEAN
Tle
16
22
29
32

335

39
43
63
61

90

5

TABLE 2-4. Conditional climatrlogy table for ap values 12 hours later. Format same as Table 2-1.

FERCENT FREQUENCY OF OCCURRENCE
CURRENT ap VS ap f. HRS LATER (1975-86"

ap 12 HOURS LATER

CURRENT ap 0~10 11-20 21-30 31-40 41-50 51-40 61-70 71-90 91-110 111-130 131-150 )»15¢
;-10 J20.8 18.6 3.5 2.8 0.7 0.6 0.3 --;:; 0.1 6.; 0.1 0.1
11-20 46.4 29.0 12.7 6.7 1.8 1.0 0.7 0.7 0.3 0.3 .2 0.2
21-30 29.7 .22;1 18.5 10.3 3.0 2.3 1.3 0.8 0.6 6.4 0.2 6.3
31-40 21,7 29.2 6.5 15.6. 3.3 3.1 2.4 i.4 0.9 0.5 0.3 1.3
41-350 17.3 29.2 16.9 17.8 5.5 3.4 3.9 2.1 2.1 0.7 6.3 0.9
51-60 18.7 22.5 14.7 18.5 8.5 6.4 3.6 2.4 1.2 1.9 0.7 1.2
- b8-70 13.1 19.7 9.4 6.9 6.0 7.4 3.9 4.2 1.4 2.1 0.7 3.2
- 71-90 10.6 24.5 7.4 9.9 8.0 5.1 3.1 2.8 0.5 0.9 2.3 2.3
91-140 17.8 20.3 ‘12;2 16.9 6.8 4.8 4.2 5.9 0.0 2.5 6.8 2.5
) 114-130 13.06 14.0 11.0 _22;2 5.0 9.0 8.0 2.0 2.6 3.0 3.0 8.0
° 131-150 1.4 11.4 14.3 _11;1 1.4 4.3 12.9 5.7 2.9 t.4 1.4 5.7
)31 8.4 1.5 9.9 12.2 4.6 5.3 1.6 6.9 5.3 6.9 9.9 1.5
TOTAL 54.8 23.3 9.9 6.1 i.e 1.3 0.9 o.7 0.4 0.3 0.2 0.4
' 2-11
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10
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FERCENT FREQUENCY OF OCCURRENCE
CURRENT ap VS ap 15 HRS LATER (1975-86)

2p 15 HOUKS LATEK

_ﬁ

CURRENT ap  0-10 11-20 21-30 31-40 41-50 51-60 61-70 71~90 91-110 141-130 135-150 1154
0-16 48.9 19.4 6.9 3.2 0.8 0.7 0.4 0.3 o.f 0.1 0.1 0.2
11-20 47.9 28.8 11.5 6.2 2.0 1.2 0.8 0.6 0.3 0.3 0.1 0.3
21-30 32.8 30.6 18.0 10.4 2.9 1.9 (.2 0.8 O.5 6.4 0.3 0.3
31-40 24.9 29.14 19.5 43.4 4.2 2.5 2.6 1.0 0.8 0.7 0.4 1.4
41-50 21.0 27.0 16.4 17.8 5.5 4.8 2.6 §.7 1.2 1.0 0.5 0.5
S1-66 18.7 21.6 37.4 20.9 5.0 4.0 3.8 3.6 2.1 0.9 0.7 1.7
61-70 18.0 24.3 14.8 17.6 6.0 4.9 2.5 4.2 2.8 1.4 0.7 2.8
7t-90 17.4 23.4 35.7 21.3 4.2 4.6 1.9 4.6 1.9 1.4 1.4 2.3
91-110 26,2 19.5 17.8 16.9 6.8 3.4 4.2 2.5 1.7 0.8 1.7 3.4
111-130 19.0 24.0 _2.0 12.0 8.0 10.0 3.0 3.0 1.0 2.0 3.0 6.0
131-150 20.0 11.4 1.4 18.6 8.6 7.1 4.3 5.7 1.4 4.3 2.9 4.3
Y151 10.7 12.2 10.7 16.8 6.1 6.9 1.5 4.6 4.6 4.6 6.1 5.3
ToTAL 54.8 23.3 9.9 6.1 1.8 1.3 0.9 0.7 0.4 0.3 0.2 0.4

TABLE 2-5. Conditional climatology table for ap values 15 hours later. Format same as Table 2-1.

MEAN TOTAL
TN 17ess
ié 7586
20 3217
26 1994
28 535
33 422
34 284
I5 216
36 118
45 100
49 70
57 131
15 32578

TABLE 2-6. Conditional climatology table for ap values 18 hours later. Format same as Table 2-1.

FERCENT FREQUENCY OF OCCURRENCE
CURKENT ap VS ap 18 HRS LATER (1975-86)

ap 18 HOURS LATER

21-30 31-40 41-50 51-40 61~70 71-90 91-110 114-130 13¢-150

CURRENT ap  0-10 11-20
o-16 7.9 9.2 6.3 3.5 e.9
11-20 48.5 28.0 1.7 6.4 1.9
21-30 34.5 31,0 16.8 9.6 2.7
3t-40 26.5 30.1 18.1 13.5 3.6
41-50 23.2 28.7 16.8 15.7 5.0
51-40 20,4 22.7 3$7.8 17.5 4.3
61-70 19.7 22.2 19.4 19.7 5.3
71-90 19.0 22.7 15.3 t4.4 11.6
91-110 24.6 20.3 6.1 17.8 5.1
114-130 27.0 49.0 10.0 12.0 9.0
131-150 18.6 24.3 9.4 8.6 10.0
»154 194 9.2 13.7 14.5 7.6
Tora. 54.8 23.3 9.9 6.1 1.8

0.7

2.9
3.9
4.2
8.3
1.7

9.5
0.8

0.4
0.6
0.8
1.6

1.

1]

(2]

s
.4
s
®

0.2
0.3
9.4
0.9

21514

0.3

0.9
1.0
0.9
2.8
0.9
3.4

MEAN TOTAL
i1 17ess
16 7586
20 3217
23 1991
27 585
3z 422
33 284
32 216
34 118
39 100
48 70
48 134
s 32576




TABLE 2-7. Conditional climatology table for ap values 21 hours later. Format same as Table 2-1.

PERCENT FREQUENCY QF OCCURRENCE
‘ CURRENT ap VS ap 21 HRS LATER (1975-86)

ap 21 HOURS LATER

PERCENT FREQUENCY OF OCCURRENCE

‘ CURRENT ap VS ap 24 HRS LATER (1975-86)

ap 24 HOURS LATER

CURRENT ap  0-10 11-20 21-30 31-49 4150 51-60 61-70 71-96 91-110 111~130 131-150 ) 151

o-16 2.2 19.2 4.4 3.7 1.0 0.8 0.5 0.4 0.2 0.2 6. 0.2

11-20 48.6 27.7 11.6 6.4 1.8 1.2 0.8 0.7 0.4 0.3 0.2 0.3

. 21-30 36.2 30.3 15.9 9.4 3.0 2.0 1.2 0.5 6.2 0.6 0.2 0.4
. 31-40 27.0 30.7 19.3 11.7 3.6 2.0 1.6 4.5 0.9 0.8 0.3 o0.8
. 41-50 25.1 30.1 15.6 5.0 4.3 4.3 .7 1.0 1.6 0.7 0.5 {.2
. 51-60 23.7 25.4 1.4 15.2 4.0 5.0 2.4 1.9 1.7 0.9 1.4 1.9
s1-70 19.0 27.1 18.0 16.5 6.3 3.2 3.2 1.8 1.4 1.1 0.4 2.5

71-90 25.5 15.3 16.7 20.4 5.1 6.9 4.2 2.3 0.5 0.5 1.4 1.4

91-110 23.7 25.4 16.9 5.3 S.1 4.2 1.7 6.8 0.8 0.8 0.8 4.2

111-130 30.0 22.0 10.0 12.¢ 3.0 8.0 2.0 4.0 2, 2.0 1.6 2.0

131-150 24.3 14.3 12.9 22,9 S.7 5.7 1.4 7.4 1.4 0.0 0.0 4.3

»151 2.4 13.0 16.8 11.5 8.4 5.3 7.6 3.4 3.8 ° 3.4 2.3 3.8

T0TAL | S4.6 23.3 9.9 &4 1.8 1.3 0.9 .7 9.4 0.3 0.2 o.4

CURRENT ap 0-19 11-20 21-30 3J1~-40 41-50 51-40 41~70 71-90 ?1-1{10 111-130 131-150 )>1S¢
0-16 656.6 19.1 6.6 3.9 1.2 0.8 .4 0.4 0.3 6.2 e.1 0.3
t1-20 48.8 28.9 11.0 6.3 1.6 1.3 0.9 o.8 0.4 6.3 6.3 0.3
—
21-30 36.8 3J6.@ 13.8 9.t 2.5 1.8 1.9 0.6 6.3 0.5 6.3 0.4
31-40 Jo.4 28.2 18.7 12.2 3. 2.7 1.2 1.3 0.8 0.4 .3 o.9
_—
41-30 24.3 30.6 17.7 t4.0 4.6 2.9 1.7 2.1 6.2 0.7 6.9 1.0
31-66 20.1 29.4 18.5 14.2 5.2 3.6 2.4 2.6 1.4 0.9 0.7 1.2
. &1-79 2t.3 29.2 14.4 15,5 4.0 5.3 2.8 1.8 0.0 1.4 0.4 2.1
—
71-90 27.8 16.7 17.6 15.3 7.4 4.2 4.6 1.9 2.3 9.9 0.0 1.4
P1-110 27.¢ 28.8 12.7 14.4 3.4 2.5 3.4 1.7 1.7 0.8 1.7 1.7
* 114-130 35.0 18.9 11.9 20.0 1.6 1.6 2.6 4.0 1.0 3.0 6.6 4.0
. 131~1350 25.7 17.4 10.0 17.% 8.6 5.7 1.4 2.9 2.9 1.4 6.6 7.t
154 27.5 13.9 16.0 12.2 7.6 6.4 4.6 3.8 2.3 2.3 3.1 1.5
TOTAL S4.8 23.3 9.9 6.f% 1.8 1.3 0.9 9.7 9.4 .3 6.2 0.4
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MEAN

12
16

TABLE 2-8. Conditional climatology table for ap values 24 hours later. Format same as Table 2-1.

MEAN

12

16




2-4.5 Conditional Climatology of Dally Ap. Figure
2-10 shows autocorrelation coelficients plotted against
lags up 10 10 days. Similar 10 Figure 2-6, the correlation
is high for the first lag but drops to near zero after the 3rd
day. If a correlation of 0.2 is used as a lower limit of
uscful predicuability, then the current daily Ap valuc has

litue forecast valuc after 2 days. Correlation peaks at 27
and 54 days match multiples of the Sun’s rotation period
(27 days), and arc a signature of recurrent geomagnctic
storms  caused by fong-lived coronal holecs and
high-spced solar wind strcams (Ondoh and Nakamura,
1980).

AUTOCORRELATION OF DAILY AP
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Figure 2-10. Autocorrelation of daily Ap values for lags up to 60 days.

Tables 2-9 through 2-11, on the next few pages, give
conditional climatology of current daily Ap versus Ap 1,
2, and 27 days lawcr. The wble for 54 days is not shown

because of its similarity o 27-day periodicily. These
tablcs arc interpreted and used in the same way as those
for 3-hour ap (2-1 through 2-8).
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TABLE 2-9.' Conditional climatology table for Ap values 1 day later. Thc first 11 columns show percent
- longmency of occusrence for each inerval of daily Ap. The last two columns give mean and total observation counts.
The median interval is underlined.

PERCENT FREQUENCY OF OCCURRENCE

CURRENT AP Y5 AP { DAY LATER (1975-84)
AP t DAY LATER

CURRENT AP 0-10 11~20 21-30 J1-40 41{-50 31-40 61-70 71-680 B1-90 91-160 )>1060 MEAN TOTAL

——— —mm meam. mEsss mmwe— EmEe e e —Sn —Ememe meEm— mEmee= -

o-10 9.7 29.2 5.5 2.6 0.9 0.3 0.3 0.1 0.1 0.0 0.1 10 1939
11-20 39.1 41.6 10.% 4.3 1.6 1.2 0.9 0.5 0.5 0.0 0.2 16 1234
21-30 15.3 43.0 27.4 7.4 3.8 t.7 0.2 0.2 6.2 0.0 0.6 21 470
‘ 3i-40 9.6 24.4 JFJ.7 16.0 8.0 2.7 2.7 .1 0.5 0.5 1.1 29 187
41-50 6.3 38.2 26.0 t0.4 2.5 8.3 2.1 1.0 1.0 6.0 2.% 34 96
51-46 4.2 20.8 22.9 20.8 0.4 6.3 4.2 0.0 2.t 2.1 6.3 38 48
61-76 6.9 41.4 10.3 (0.3 24.t 6.6 3.4 6.6 0.9 6.0 3.4 29 29
71-890 8.3 33.3 33.3 0.0 0.0 8.3 8.3 0.9 0.0 0.0 8.3 34 12
81-%6 7.7 13.4 7.7 23.§ 7.7 5.4 0.0 6.6 0.0 15.4 7.7 54 13
?1-100 40.0 20.6 9.0 0.0 0.0 0.0 0.0 0.0 20.0 0.0 20.0 48 5
Y166 5.3 24.3 15.8 21.19 5.3 5.3 0.0 5.3 5.3 5.3 5.3 43 19
ot 47.9 30.5 1.6 4.6 2.4 1.2 6.7 0.3 0.3 0.4 0.5 15 aes2

’ TABLE 2-10. Conditional climatology table for Ap values 2 days later. Format same as Table 2-9.

PERCENT FREQUENCY OF OCCURRENCE

CURRENT AP VS AP 2 DAY LATER (1975-84)
AP 2 DAY LATER

CURRENT AP 0-10 11-20 21-30 31-40 41-50 51-460 41~790 71-BO 81-90 91~100 1>100 MEAN TOTAL

————— - —— ,———— = ———— ————

0-10 36.3 25.3 8.7 3.8 1.6 0.8 0.5 0.3 0.4 0.1 0.3 13 1939
11-20 47.8 32.4 10.7 3.2 2.2 (.2 1.6 0.2 6.1 0.0 0.3 15 1234
21-30 30.4 41.1 5.1 7.4 2.8 1.5 6.4 0.2 0.4 6.0 0.6 18 avo
31-40 21.9 35.3 25.1 S.9 4.8 3.2 .1 0.6 0.5 6.0 2.1 24 a7
) 41-5¢ f4.6 40.6 22.9 10.4 4.2 2.1 1 0.0 1.6 0.0 1.0 24 96
’ 51-60 12.5 35.4 20.8 190.4 8.3 4.3 0.0 2.1 0.0 2.1 2.9 28 48
. 61-70 24,4 34.5 27.4 3.4 6.9 0.0 0.0 3.4 0.8 0.0 0.0 20 29
] 71-80 33.3 41.7 6.7 0.0 6.3 0.0 6.0 0.6 0.0 0.6 0.0 17 12
01-20 7.7 30.8 30.8 7.7 7.7 0.0 0.9 0.0 7.7 7.7 0.0 34 13
”"-100 20.0 49,9 20.0 6.0 0.0 0.0 9.0 0.0 20.0 0.0 32 s
1100 10.5 31.6 26, ] 10.5 25.1 0.0 0.0 0.0 0.0 o.0 24 19
TOTAL  47.9 305 1.6 4.6 2.4 1.2 0.3 0.3 0.1 6.5 15 aesz
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TABLE 2-11. Conditional climatology table for Ap values 27 days later, using entire 11-year period of

record. Format same as Table 2-9.

PERCENT FREQUENCY OF OCCURRENCE
CURRENT AP VS AP 27 DAY LATER (1975-84)

AP 27 DAY LATER

EQRSENY AP 0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 $1-100 )00
o-10 59.6 26.5 7.4 2.7 1.7 6.7 0.3 0.2 0.4 0. 0.3
11-20 41.8 35.7 12.9 A.5 1.9 1.0 f.1 0.6 0.0 0.1 0.5
21-30 30.2 34.0 20.2 4.6 4.7 1.7 0.6 0.2 0.9 0.4 0.4
31-40 31.6 32.1 13.9 1.2 3.7 4.8 0.5 ©.3 0.0 0.0 1.6
41-56 33.3 29.2 1?7.7 8.3 4.2 4.2 2.4 9.0 1.0 0.0 Q.0
51-60 31.3 27.1 18.8 12.5 4.2 2.4 2.1 0.6 2.4 0.0 0.0
61-70 44.8 20.7 7.2 3.4 3.4 0.6 3.4 0,0 0.0 0.0 4.9
71-80 25.6 33.3 16.7 8.3 8.3 6.3 0.0 0.9 0.6 0.0 0.0
81-96 30.8 7.7 23.1 38.5 0.6 6.0 0.0 6.6 0.0 6.6 6.0
?1-100 20.06 490.0 20.0 20.0 0.0 0.6 0.0 9.6 0.0 0.0 0.0
AR:L] 24,1 26.3 31.6 15.8 0.0 0.0 5.3 0.0 0.0 8.0 0.0
TOTAL 48.60 30.5 -;;:; 4.6 2.3 1.2 0.7 --;—; --6?; ---5?; --;-;

2-4.6 27-Day Lag Autocorrelation. Figure 2-11
gives monthly and yearly plots of the 27-day daily Ap
autocorrelation cocfficient over the entire solar cycle.
Although monthly autocorrclations fuctuatc  greatly
throughout the solar cycle, yearly autocorrelations are
closer 10 zcro near sunspot maximum than during
sunspot minimum. In other words, during high solar
activity the Sun is less likely to maintain the same

HEAN

13
16

TOTAL

fcatures that affect the Earth’s geomagnetic ficld (or
more than one rotation. Ondoh and Nakamura (1980)
performed a similar analysis with data from three
previous solar cycles (1947-1978), and found the samc
pattern. Unusually high gecomagnetic activity in April
1985 and February 1986 (near sunspot minimum) shows,
however, that exceptions occur.
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Figure 2-11. Monthly and yearly plots of 27-day lag autocorrelation coefficients.
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Using the results shown in Figure 2-11, Table 2-12
was produccd in the same way as Table 2-11. Table 2-12
differs from 2-11, however, in that it contains only Ap
values of thosc months near the beginning and end of the
solar cycle (1975-76 & 1983-86). Anomalous months
during these periods were not included. The slightly
higher percentages in Table 2-12 (compared to Table

TABLE 2-12.

2-11) are a result of the higher correlations, and should
be more useful during quiet solar periods. However,
users should be aware that cases with extremely low
observation counts (i.e., interval 91-100) may not be
representative of the true distribution, and should be used
with caution.

Conditional climatology table for Ap values 27 days later, using only months with

autocorrelations greater than 0.19. Format same as Table 2-11.

PERCENT FREQUENCY OF OCCURRENCE
CURRENT AP VS AP 27 DAY LATER (197%5-84)
MONTHS WITH >6.19 AUTOCORRE_ATION

AP 27 DAY LATER

CURRENT AP 0-10 11-20 21-30 3140 41-50 51-60 61-70 71-80 81-90 91-160 )10 NEAN TOTAL
0-10 £2.5 271 6.0 1.5 1.4 0.6 0.4 0.0 . 0.4 6.1 i1 75
11-20 34.0 40.0 14.4 S.4 2.5 1.4 1.2 0.4 0.0 0.0 0.6 18 4g5
21-30 19.2 31.8 25.3 ft.f 4.0 2.0 0.5 0.5 2.6 6.5 1.6 24 198
31-40 17.5 36.3 13.8 5.0 5.0 7.5 1.3 1.3 6.6 0.0 2.5 27 8o
41-50 21.7 26.1 $9.6 10.9 8.7 6.5 4.3 0.0 2.2 6.0 0.0 27 46
51-60 16.7 26.7 23.3 16.7 6.7 3.3 3.3 0.0 33 0.0 e.0 27 30
61~70 (1.1 333 4.4 41.4 0.0 0.0 1.1 0.0 0.6 0.0 22.2 48 v
71-80 0.0 25.0 0.0 25.0 25.0 25.6 0.0 0.0 6.0 0.0 6.0 38 4
81-90 0.0 0.0 0.0100.0 0.0 0.0 00 0.6 0.0 0.0 0.0 38 2
91-100 0.0 0.0 0.0100.0 0.0. 0.6 0.0 0.0 0.0 0.0 0.0 39 1
1100 0.0 0.0 25.06 500 0.0 0.0 25.0 0.0 0.0 0.0 0.6 38 4
ToTAL 43.2 32.6 12.2 5.6 2.9 1.7 1.6 6.3 6.4 0.1 6.6 15 1574

2-5 SUMMARY. Our analysis of the Gottingen
planctary gcomagnctic index (Ap) was performed using
data for Solar Cycle 21. A separate analysis of Ap was
nceded to establish a baseline for a subsequent study of
the relationship between solar events and geomagnetic
storming. Every 3-hour index for the 11-year period of
rccord was used. AFGWC’s Ap was not used becausc of
inherent problems in calculating a "real-time" Ap. The
dataset was analyzed with respect to: [requency of
occurrence; monthly, seasonal, and yearly avcrages; and
days per year with geomagaetic storms.

Autocorrclation results and conditional climatology
tables were also discussed. Our analysis found an overali
mean of 15, a 3-hour ap mode of 9, and a daily Ap mode
of 6. Our time serics analysis discovered 11-year,
semiannual, and 27-day oscillations. All these rcgular
cycles are not unigue to Solar Cycle 21, but have been
notcd by many rcscarchers of previous cycles. The
conditional climatology tables in this chaptcr quantify
some of the predictable fcatures of Ap and can be helpful
in forecasting it.
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Chentnar 3

THE RELATIONSHIP BETWEEN SOLAR FLARES AND GEOMAGNETIC INDEX Ap

3-1 INTRODUCTION. The link between solar events
and geomagnetic slorms has been the subject of
considcrable rescarch that has produced several
gencralizations about the kinds of solar fares that
produce gcomagnetic disturbances. Researchers have
found that the two most important features are the flare’s
importance (or size), and its location on the solar disk.

Bell (1961) analyzed flare data from 1937 to 1961 and
found that geomagnetic storms were linked to major
Nares (importance 2 or greater) within 3 days after the
flarc event. Mikhailutsa and Gnevyshev (1985) did a
more recent study with data from 1977-83 and found that
geomagnetic storms were caused by solar flares of
importance | or greater. Their analysis showed that Ap
peaked between days 2 and 3 following the flare. Garcia
and Dryer (1987) contend that solar flares, singly or in
combination with other solar phenomcna, cause
geomagnelic storming about 60% of the time. Other
contributing solar phenomena are coronal holes and
disappcaring filaments (Joselyn, 1986).

Beli (1961, 1963) and Akasofu and Yoshida (1967)
cstablished that solar flares in the central meridian sector
have the greatest probability of causing intense
geomagnetic storms within 3 days of the flare event. In
fact, about 80% of the greatest storms were found (o arise
from flares located within 20 degrees of the central
meridian. This research found litte difference between
castern and western hemisphere flares.

Evidently, some flares are more "geo-effective” than
othcrs. This study attcmpts to quantily these effects by
cxamining the average Ap values for 7 days following a
flare. The particular flare characteristics of intcrest are
importance, brightness, duration, position on the sun, and
phasc of the solar cycle. Conditional climatology (CC)
tables of Ap for these features are shown 10 be very
helpful in forecasting Ap. Those CC tables, and a
deuailed cxplanation of how to read and usc them, are
provided in the Appendices.

3-2 THE FLARE AND Ap DATABASE. The data for
this swdy was provided by the results of the first two
chapters. The Goutingen index (Ap) datasel contains
morc than 30,000 observations of the 3-hour value (ap)
for November 1975 through December 1986. Flare data

consisting of more than 27,000 optical flare reports was
collected for the same period.

3-3 DATA PROCESSING. Datascts were combined
and processed as follows:

*Each flare report was merged with 3-hour ap values for
the following 7 days.

*Daily Ap and maximum 3-hour ap values for cach
24-hour period were calculated.

*Each flarc feature was evaluated by graphing the
corresponding mean 24-hour Ap values for the week
following the flarc.

+CC (ables (given in the Appendix) were developed as a
function of flarc characteristics.

The datc and time (hour ol maximum brightncss) of
each uniquc flare observation (see the first chapter for the
definition of a "unique” flare) were matchcd to the
corresponding date and time of the previous 3-hour ap
period, and the following 56 ap values (7 days times
cight ap values a day = 56) were rccorded. A daily
24-hour Ap was calculated for those 7 days by averaging
the 56 ap values into groups of cight. Similarly, a
24-hour maximum 3-hour ap was determined by finding
the largest ap value for cach of these seven 24-hour
periods. For example, if a flare’s maximum brighincss
was observed at 11Z, this would be matched 10 the (9Z
ap value, and the first 24-hour Ap and maximum 3-hour
ap would be determined bascd on the next cight 3-hour
intervals (12Z through (9Z the following day). In this
cxample, the initial 09Z ap value is not used because it
was (rcated as occurring al the same time as the 11Z
flarc. As a result, cach of the 27 481 (larc obscrvations
are associated with a daily Ap and a maximum 3-hour ap
value for each of the seven 24-hour periods following the
flare.

3-4 FLARE AND Ap ANALYSIS. The mcan daily
Ap values for 7 days flollowing a farc werc analyzcd
according 0 five (larc characteristics:  importance.
brightness, duration, location on the solar disk, and
phase of the solar cycle. A discussion of the results for
cach of these features follows:

3-1




3-4.1 Importance. Figure 3-1 summarizes the geo-effectiveness of flares based on their importance (or size)

characteristic.
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Figure 3-1. Mcan daily Ap values for Days 1-7 following a flare, plotted as a function of "importance’ (size).
Mean daily Ap values are plotied for Days 1 through 7 afier flares of 0, 1, 2, 3, and 4 importance. For convenience,
the importances arc plotted above each other, with the smallest flarc at the bottom and the fargest at the top. Sample
sizes arc shown in parentheses nex! to each importance category. The vertical axis scale for each plot begins at 15,

the 11-year mean of Ap.

In general, small importance flares appecar less
geo-ellective than those of larger importance.
Importance ( and [ (lares are associated with virtually no
change in Ap, while Importance 2 flares are associated
with a sfight Ap pcak on day 3. Importance 3 flarcs
show a stcady risc during the first 3 days, comtinuc at
clevated levels through Day S, and retumn to pre-storm
lcvels by Day 7.

Daily Ap variations associated with importance 4
Mares arc at the top of the graph. This plot shows a
steadily rising Ap through Day 5, and an cxtremely large
pcak on Day 6 that should be viewed with caution for
two rcasons: the small sample sizc, and the very slow
Sun-to-Earth travel time required for a solar Mare o
causc a gcomagnetic storm 6 days after the cvent.
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To compensaic for the small sample size, Importance
3 and 4 flarcs were merged into a single category for
later analyses. Recent conversations with solar-terrestrial
experis (Allen/NGDC and Joselyn/Space Environmental
Laboratory) revcaled concern with the interpretation of
clevated Ap values beyond day S. The geomagnetic
ctfects of a flare that occurred more than 5 days ago
would require a speed of only 350 km/sec, much slower
than the currently accepted values of 700 10 2,000
km/scc.  This discrepancy was evaluated by closcly
inspecting the Ap values associated with each of the

Importance 4 fares, and determining the cause of the
extremely large mean Ap on Day 6. In three of the six
cases, intcnse geomagnetic storms (Daily Ap > 125) were
reporied on Day 6; in each instance, Imponance 2 or 3
flares were reported 2 to 3 days afler the original flarc,
Therefore, the Ap peak on Day 6 was not necessarily
linked to the original Importance 4 flare, but could be
atributed 1o subsequent flaring a few days later. In the
same way, many of the storming cvents after Day 3 that
were assoctited with Importance 3 fli-cs may also be the
result of multiple flares after the original flarc.

3-4.2 Brightness. Figure 3-2 shows the results of our flare “brightness” analysis.
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Figure 3-2. Mean daily Ap values for Days 1-7 following a flare, plotted as a function of "brightness." Thc
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Regardliess of brightness, there is very little cffect on
Ap after an Importance 0 or 1 flare. Plots of Ap
associated with Impontance 2 brilliant flares show
slightly larger variations of Ap, butl the differences
between brightness categories of this importance are
relatively small.  The results of the analysis using
Importance 3 and 4 Mares together arc al the top of the
graph. In the case of the largest flarcs, faint oncs show
little rise in Ap, while normal and brilliant flares produce
much larger Ap variations. However, results from faint
and normal categories should be used with caution

becausc of the small sample sizc (only two faint and four
normal flares were reported).

Results of the analysis using Importance 3 and 4 flares
with a brilliant category scem more reliable because
there were 54 occurrences of this characteristic.  These
most explosive Mares show a sicady rise in Ap during the
first 2 days and continue clevated through Day 5. Once
again, use caution when intcrpreting results beyond Day
5; muliiple faring for several days after the original is
the most likely cause of clevaled Ap on Days 5-7.

3-4.3 Duration. Figure 3-3 summarizes the results of the analysis using the "duration” characteristic.
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Figure 3-3. Mean daily Ap values for Days 1-7 following a flare, plotted as a function of "duration.” Likc (he
first two graphs, this one contains plots of mecan daily Ap for 7 days after short (S = duration icss than 1(() minutcs).
and long (L = durations greater than or equal to 101 minutcs) duration flarcs with the various importance catcgorics
above one another. It is apparent that long-lasting flares are gencrally more geo-cffective than short ones. However,
when the flares arc large (Importance 3 or 4), both short and long duration Nares result in ncarly equal amplitude Ap

fluctuations,
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3-4.4 Location on Solar Disk. Figurc 3-4 illustrates the findings of an analysis that detcrmined how knowing
wbe position of a flare on the solar disk affects forecasting the onset and magnitude of geomagnelic storms.
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Figure 34. Mean daily Ap values for Days 1-7 following a flare, plotted as a Sfunction of location on the solar
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Figure 3-4 shows that for flares with an importance of
less than 2, there is very litile differcnce between central
flares and those near the limbs. However, larger flares
(Importance 2, 3 or 4) that occur near the center of the
disk stan affecting the geomagnelic field within 2 days
and peak in daily Ap on Day 3. In contrast, large Marcs
occurring on the limbs affect the Ap with ncarly the same
amplitudc as central fares, but not until Day 5 or 6. This
effect is very slight for Importance 2 flares, but is much
morc pronounced with Importance 3 or 4 flarcs. This 2-
o 3-day geomagnetic storming lag between central and
castern fares can be attributed to eastern limb active
rcgions that rotate to the central part of the solar disk ina
few days and produce further flaring. Subsequent flaring
is generally more geo-cffective because of position, and
not necessarily size. Of the 12 large eastern limb flarcs,
cight exhibited this characteristic. An example of this

situation from our databasc follows: On 15 Scptember
1982, an Importance 3 Mare was observed at 61° E
longitude; on the Tth day following, the daily Ap was
more than 100. On 19 Scptember, (4 days later) another
Importance 3 flare was observed at 02° E; the daily Ap
on Day 3 (7 days from the original flare) was once again
greater than 100.

3-45 Phase of Solar Cycle. Chapters 1 and 2
described a large 11-year variation in both yearly mcan
Ap and the number of fare reports. That data is shown
in Figure 3-5 as yearly percentages of the entire 11-ycar
cycle for the number of 0, 1, 2, 3 or 4 importance fares,
and for the number of days of elevated Ap conditions
(i.e., those with daily Ap greater than 40). The total
numbers of storming days, or flares, arc shown in
parentheses next to cach plot.
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Figure 3-5. Yearly percentages, with respect to the entire 11-year POR, of the number of flare reports and

geomagnetic storming days (Ap greater than 40) are plotted for Solar Cycle 21 as a function of importance.
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Percentages associated with Impontance 0 flares are at
" the bouwom of the graph, larger Nares above, and
maderate stoming days at the top. For example, of the
60 Importance 3 and 4 flares occurring in Solar Cycle 21,
-30% (or 18 flares) were reported in 1982. Similarly,
therc were 219 storming days during this 11-year period;
44 of them (20%) occurred in 1982. The chart shows
that the gcomagnetic storming peak in 1982 was

accompanied by corresponding yearly peaks in all
importance categories. On the other hand, the largest
fMares (Importance 3 or 4) have peaks and valleys that are
similar to the geomagneltic storming peak in 1978 and the
subsequent quiet geomagnetic field in 1980. Once again,
our analysis presents evidence that large flares are more
closely associated with geomagnetic storming than small
flares.

3-5 SUMMARY. Solar flare reports were merged with
7 days of 3-hour ap values for the period 1975 10 1986.
The resulting data was then analyzed lor five optical flarc
characteristics:  importance,  brightness,  duration,
position on the disk, and phase of the solar cycle.

Mcan daily Ap results were graphically summarized.
Our analysis showed that of the five fcatures studicd,
importance is the most useful optical flare feature in
predicting Ap. Large-importance f{lares arc more
geo-elfcctive than small-importance flares. Daily Ap
rises steadily for the first 2 days after a farge flare, peaks
on Day 3, continues (0 be elevated through Day 5, and
relurns 10 pre-storm levels by day 7. The next best
precursors of flare-induced geomagneltic storms seem to
be the Mare’s longitude and duration. Large flares
obscrved in the center of the disk are generally more
geo-effective on Day 3 than flares on the limbs.

However, our analysis of Ap for an entire weck
following a Maring cvent showed that large eastern limb
flares give the false impression of being equally
geo-effective on Days S or 6. This illusion seems to be
the result of an eastern active region rotating to a more
favorable (in terms of geomagnetic storming) posilion on
the disk and producing another flare. Two-thirds of the
large castern limb flares showed this characteristic.
Large fMares of long duration tend to be more
geo-effective on Day 3 than those with short durations.
This effect is apparent but subtle for smaller flarcs. The
brightness category was the least important
characteristic.

A complete set of conditional climatology Lables,
based on the relationship between solar flares and Ap, is
provided in Appendix B. Instructions for intcrpretation
and usc of the tables are provided in Appendix A.
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APPENDIX A

HOW TO INTERPRET AND USE THE TABLES

CONTENTS. The conditional climatology (CC) tables
provided in Appendix B are based on the relationship
between solar flarcs and Ap. This appendix tells how 1o
read, understand, and use those tables in producing an Ap
forecast. The tablcs arc in six sections:

«Imporntance alone (Tables 1 & 2)
*Brighincss Vs Importance (Tables 3-11)
eDuration Vs Importance (Tables 12-20)
*Longitude Vs Importance (Tables 21-29)
+Latitude Vs Importance (Tables 30-38)

*Ycar Vs Importance (Tables 39-47)

THE TABLES EXPLAINED. The rcsults of our
analysis of the rclationship betwcen solar flares and Ap
arc summarized in three rypes of CC tables:

sPercent frequency distributions of daily Ap

Percent frequency distributions of maximum
3-hour ap

*Mcan values of daily Ap and maximum 3-hour ap

Although each type of table shows the results in a
slightly different way, they all describe how the
geomagnetic ficld (Ap) varies for Day | through Day 7
after a flare of importance (0 through 4. Examples and
cxplanations ol each Lype of table are given below.

Table 1 shows the percent frequency distribution of
daily Ap, mcan daily Ap, and the number of occurrences
for cach type of importance. The group of 7 rows
cntitled "Imp 2" gives the behavior of daily Ap for 7 days
following Importance 2 fares. The "Flarc Count”
column indicates that there were 485 obscrvations, and
the "Mecan" column dcpicts the average Ap. On Day |,
44.3% of the daily Ap values were between () and 10,
28.2% of the values were between 11 and 20, and so on
across the "Day 1" row. The "Day 2" row indicates the
distribution of daily Ap on the second day following

Importance 2 flarc. The distribution and mcan for days 3
through 7 arc found in the same way. The undcerlined
interval of cach row indicates the median; about half the
values lie above this interval, and hall below. The
"modc” is dclined as the interval in each row with the
largest percentage, and can be casily deicrmined from the
tablc. As will be shown latcr, either mean, median, or
mode could be used as a basis for an Ap forccast.

Table 2 uses the samc format as Table 1, but
summarizes maximum 3-hour ap values instcad of daily
Ap values.

Table 3 contains columns for mean valucs of daily Ap,
maximum 3-hour ap, and the number of flarc reports lor
cach 7-day permutation. Totals for cach condition arc
also given. The intersection of column "Imp 1", and a
group of rows "Nomal” gives thc mecan values for "IN"
flarcs. The "Flarc Count” column shows that therc were
1,191 "IN" flares during the last solar cycle. The "Day
Ap" column and "Day 1" row indicate that thc avcrage
daily Ap for the first 24 hours after a "IN" flare is 17.
The mean daily Ap for the sccond 24-hour period is 18,
Mean values for Days 3 through 7 are determined in the
same way. The average maximum 3-hour ap is found in
column "3HR Ap". The table shows that thc maximum
3-hour ap for the first 24 hours after a "IN" flare is 36.
The maximum 3-hour ap for thc next 24-hour period is
also 36. Remcmber that these Ap values (both daily and
3-hour) arc the result of averaging, and that they may not
be representative of the actual day-to-day geomagnetic
fluctation.

AP FORECASTING TECHNIQUES. Chapter 3
concludces that, of the § fcatures analyzed, importance (or
size) was the best optical flarc characleristic  for
dctermining the geo-clfcctiveness of a {lare. Given that
the imponance of a flare is the only known characlcristic,
the tablcs in Appendix B can be used 1o determine a
daily Ap and maximum 3-hour ap forccast for the 7 days
following. The forecast can be made by sclecting the
mcan (avcrage), median (S0% above and below interval)
or mode (interval with largest percentage); only
experience will cventually determine the best one o
choosc.
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The three methods are best explained with a recent
example. On 23 March 1989 at 2000Z, a "3B"
(importance = 3 and brightness = brilliant) flare was
observed. Il the importance category were the only

Importance 3, Sample Size 54:

Mean Values:

condition used, and if the middle value of median or
madal interval were chosen, then three different Ap
forecasts based on Tablces 1-2 might be:

Days after {lare: 1 2 3 4 5 6 7
Forecast Ap/Max ap: 32/49 29/61 4(/80 39/73 40779 31/59 24/50
Observed Ap/Max ap: 25/62 1020 17/34 26/64 35/55  48/82 41/66
Towal 7-day difference:  97/172

Median Values:

Days after flare: 1 2 3 4 5 6 7
Forecast Ap/Max ap: 15/25 15/35 25/55  35/55 25/45  15/35 15/25
Obscrved Ap/Max ap: 25/62 1020 17/34 26/64 35/55  48/82 41/66
Total 7-day dilference:  101/180

Mode Values:

Days aftcr flarc: 1 2 3 4 5 6 7
Forecast Ap/Max ap: 5/18 5/18 15/151  35/35 15725 15/25 5/15
Obscrved Ap/Max ap: 25/62 10720 17/34  26/64 35/55  48/82 41/66
Toual 7-day difference:  125/336

After comparing the observed (AFGWC's cstimated)
Ap with the forccast Ap values, it was apparent that the
mcdian and mean mcthods showed ncarly the same
accuracy, while the modal method was the worst of the
three.

If morc flarc characteristics were used 1o predict Ap, a

beuer forecast would result.  Other possible conditions
are: duration, longitude, latitude, and phase of the solar

importance 3, Duration 174 min, Sample Size 17:

cyvcle. Unfortunately, as additional features are included,
the sample size decreases, and more random [uctuations
arc added into the results. An example ol a forecast with
additional conditions is given below. The "3B" flarc
mentioned above was located at 28° W, had a duration of
174 minutes, and was reported in a year of "rising” solar
activity. The mean daily Ap and maximum 3-hour ap
valucs can be found by using Tables 12, 21, and 39.
These forecasts could be:

Days alter flarc: 1 2 3 4 S 6 7
Forccast Ap/Max ap: 25/59 38/82 48/87  38/65 38/76 27/51 19/40
Observed Ap/Max ap: 25/62 10/20 17/34  26/64 35/55 48/82 41/66
Total 7-day difference:  117/197
Importance 3, Longltude 28° W, Sample Size 22:
Days after Nare: 1 2 3 4 5 6 7
Forecast Ap/Max ap: 29/64 41/82 53/99 5000  40/76 26/53 19/41
Observed Ap/Max ap: 25/62 10720 17/34  26/64 35/55 48/82 41/66
Total 7-day difference:  144/230
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Importance 3, Phase of Solar Cycle (Rise), Sample Size 14:

Days alter flare. 1 2 3 4 5 6 7
Forecast Ap/Max ap: 21/59 34712 42/88 47/83 34/71 25/49 18/46
Observed Ap/Max ap: 25/62 10720 17/34  26/64 35/55  48/82 4 1/66
Total 7-day difference:  135/197

Comparing the last three forecasts with obscrved
values shows that a forecast using duration information is
better than forecasts with longitude or phase of solar
cycle, but that it continues to fall short of the forecast
that was based only on importance.

This example was chosen to demonstratc "multiple
flaring,” an inhcrent shortfall of this technique. In all six
forecast methods above, the Ap was lorccast to peak on
Day 3 or 4; in actuality, the geomagnetic field was most
disturbed on Day 6. For several days following this 23
March 1989 flarc, a fcw additional moderatcly sized
flares were also obscrved; these probably contributed
more to the geomagnetic storming on Day 6 (29 March)
than the original flare on 23 March. The Lables of the

"Year Vs Importance” section (Tables 39 10 47) can b
used to simulate this situation. These tables consider the
flucwuations ol Ap associated with diffcrent parts of the
11-year solar cycle, and 10 some exient, multiplc flares
caused by persistent or multiple activity on the Sun. If
thc Sun is relatively quiet and the year is ncar the
beginning of the solar cycle, the "Minimum" calcgory
may be chosen. If the sun is relatively active, however
(regardless of the year), the "Maximum" category will be
best. In the cxample above, March 1989 was during the
"Rising" phase of the solar cycle, but since the Sun was
unusually active then, the "Maximum” category might be
the morc appropriate condition. A forccast based on
Table 39 might be:

Importance 3, Phase of Solar Cycle (Maximum), Sample Size 25:

Days altcr (lare: 1 2 3 4 5 6 7
Forecast Ap/Max ap: 23/48 22/51 33/68 34/67 44/86 39/71 30/57
Observed Ap/Max ap: 25/62 10/20) 17/34 26/64 35/55 48/82 41/66
Touwal 7-day difference:  67/143

The most accurate forecast for the above example
resufted from choosing the mean values of CC tables that
had the conditions of Importance 3 and maximum phase
of the solar cycle. In another instance, importance and
longitude (or duration) might be the best predictor, as
suggested by the results described in Chapter 3. In any
case, since thesc tables lack the ability to determine the
rcal causc-and-cffcct relationship, they should only be
uscd as a guide 10 the actual production of a forccast.

Exercise caution in using CC tables with very low
observation counts.

Note that the test forecasts described here had the
advantage of hindsicht, a luxury not permiticd when the
tables  arc  uscd operationally. Combincd  with
cxperience, however, forecasts from these tables should
be adcquate, cspecially when considering trends away
from the long-term mean.
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TABLE 1. Importance Vs. Dally Ap Distribution for Ail Impcrtance Flares.

--------- eesecccccccacnccecnccncecJAILY APe-cecccecccccrcccccnacccscnacnan
DAYS PERCENT FRTIUENCY NF QCCURRIHCE ¢ AN FLARST
IMPORTANCE AFTER 0-10 11=20 21-30 31-40 41-40 S1=60 6l=70 71-40 41-90 91-100 >100 counr
InP 0 DAY 1 43,4 3041 12.6 6.3 3.3 1.6 0.t 0.7 0.3 0,2 0.8 14 23940
0AY 2 42,2 _30.6 13.0 6.6 3.3 1o 0.7 ¢.7 0.3 0.2 Y] 13
DAY 3 62,9 _30.2 12.% 6,7 3.4 1.8 0.7 0.5 .2 0,2 0.8 ]
DAY o 42.1 _20:8 3.0 6.6 3.7 1.7 ] 0,7 0.3 0.3 0,6 19
DAY S 4l.6 _30.8 13.1 6.5 3.6 1.7 0o 0.6 0.3 0.2 Quts In
oay & 42,4 _30.8 3.0 6.2 3.5 1.0 Ot 2.% 0.2 0.1 0.5 17
oAy 17 62,3 _32.0 13.7 5.3 3.2 1¢5 0.7 0.6 042 0.1 Ve 17
Iue 1} DAY 1 42,4 _31a3 1244 6.4 3.3 1.5 .86 0,4 L) a2 Q.7 V7 2996
oAy 2 2.8 .30 11.7 7.2 4,2 1.2 0.7 0.0 0.1 0.2 0.7 17
0AY 3 4067 _3%.4 13,7 Db 3.7 241 0.9 0.6 0.2 a4 0.8 14
NAY & 40,5 _31.0 12.0 0.7 4,4 1.8 1.0 0.5 0.4 9.3 1.0 19
DAY S 39.1 _3lab 13.9 6.7 4.1 2.0 1.0 0.5 0.2 0.2 0,7 143
DAY & 40,9 _32.4 12.7 S.1 3,17 240 1.2 3.9 0.4 2,1 Ot 14
nay 7 4l.6 _32.1 12.4 5.8 3,7 1.8 0.8 .8 .2 0.1 0.6 14
IMp 2 nay 1 46,3 2842 11.5 6.6 .7 l1e4 1.2 0.4 0.4 0,0 1.0 1] 495
0ay 2 37.7 3041 13.4 9.7 3.7 leb 1.6 0.2 Y 0,2 1.2 23
DAY 3 33,0 _21.48 14.3 10.1 0,2 2.7 (Y 1.0 Qete 0.8 1.9 23
DAY & 33,4 _29.1 15.1 7.6 S5.h 3. 1.2 1.4 0.2 0.4 1.6 22
DAY S 33,6 _33.0 15.9 6.8 4.9 1.9 0.4 1.0 0.2 0.6 1.2 21
DAY & 39,2 _33.2 11.5 5.8 5.6 2.1 1.4 0.8 3.0 G.0 Cet 14
DAY 7 41.6 _3la.)i 10.7 u,2 3.7 1.9 1.6 V.t 9.0 0.0 0.2 iH
e 3 DAY 1 40,7 _2441 2.0 11,1 5.6 5.6 3.7 3.7 0.0 0.0 Q.u 22 84
DAY 2 33,3 1845 11.1 14.8 9.1 1.9 1.9 0.0 0.0 0.0 9.3 2%
DAY 3 19.5 20.4 _16,2 11.1 9.3 3,7 7.4 ey 0,0 1.9 9.3 40
DAY & 13,0 14.8 13.0 _22.2 1l.1 14,8 3.7 0.0 0.0 5.0 1.4 ER)
0AY 5 14.8 24.1 _2d.4 5.6 16,7 9.3 0.0 0,0 1.2 0.0 Tt 40
DAY 6 24,1 _29.8 9.3 9.3 9.3 3.7 1.9 5.6 0,9 3.7 3.7 31
OAY 7 37.0 _22.2 8.5 7.4 5.6 0.0 Seb 1.9 0.0 0.0 1.9 24
1P 4 oAy 1 4642 0.0 6.7 0.0 16,7 0.0 0,0 0.0 0.0 0.0 0.0 16 [
DAY 2 13.3 _gbal 0.0 0.0 0.0 3.0 0.0 0.0 0.0 0.0 0.0 11
DAY 3 33,3 0.0 _33.3 16.7 0.0 0,0 16,7 0,0 0.0 0.0 0.0 26
DAY & 33.3 _l1K.1 0.0 33,3 0.0 0.0 0.0 0.0 0.0 0.0 6.7 37
DAY 5 167 _33.3 0.0 0.0 0,0 16,7 0,0 0.0 33.3 0.0 0.0 X
DAY 6 16,7 1647 0.0 _1t.1 0.) 0.0 0.0 0.0 0.0 0.0 50.0 39
DAY 7 0.0 _50.0 16.7 0.0 0.0 0.0 33,3 0.0 0.0 0.0 0.0 33
LR EEFEEE R E X3 XX 22z S EETERZ 2= a2z IZ232 ExX=za X=x3ET - B =EXIEES 3T 23T == 2z 32 as 3= E2z3=c
TOTAL VAY L 43,3 _3D0,2 12.0 he3 3.3 leb 0.9 0.7 0.3 0.2 0.8 14 27441
DAY 2 42,1 _30,.% 1249 6.1 3.4 1.7 0.7 3.7 0.3 0.2 0.n 13
DAY 3 42,5 _3041 12.7 6.3 3.9 1.8 0.t 0.5 0.2 0,3 0.4 14
NAY 4 41,7 _30.4 13.0 6.7 3.2 l.8 0.8 2.7 0.3 3.3 0.7 143
DAY 5 41.2 _30.9 13.2 6.5 3,7 1.4 0.9 0.6 0.3 0.2 0.7 T ]
JAY b 2,2 _30.3 13.4 6.1 3.5 1.7 Gols .6 0,2 0,1 0,5 17
DAY 7 “2.2 _31.3 13.5 5.4 3.2 1.5 0.4 0.6 0,2 0.1 0.5 17
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TABLE 2. importance Vs Maximum 3-Hour ap Distribution for All Importance Flares.

B ettt ~~MAXIMUM 3-HUR APe==-=--= L e e LR P L LR PP LT
DAYS PERCLANT FRLCAUENCY UF NCCURRENCE MEAN  FLARS
IMPNRTANCE AFTER 0=10 11-20 21=30 31-40 41-5%0 51-50 61=70 71-70 91-110 1)i~130 131-1%0 >1%0 CltnT
IMP 0 DAY ) 15,3 26,2 _11,9 15.6 LI ] 3,7 3.4 2,4 1.3 1.3 2.6 as 213940
UAY 2 1543 2547 _12.5 160 5.8 5,0 3,9 3.4 2.3 1.2 1.1 2.1 36
naY 3 19.5 25.8 _19,.2 15.1 5.0 4,9 4.0 3.4 2.1 Lot 1.1 2.6 36
DAY & 14,9 25,5 18,2 6.0 5.6 4.3 3. 3.5 2,3 1.3 1.3 2.6 3o
DAY S 14,8 25,3 _ldag 15.9 5.3 4.7 4,0 3.0 2.4 1.2 1.4 2.6 3¢
DAY & 14:9 25.9 _13.3 16.% 5.6 4.7 3.9 1.4 2.0 1,4 1.2 a1 3%
. OAY T 9.9 25.9 _12.0 6.9 5.8 4ol 3.4 3.4 2.2 1.2 [ .2 35
tHP | DAY | 15.7 25.5 _10.8 16.5 5,2 5e3 3.1 3.5 2.2 1.4 1.5 2.5 36 2996
nay 2 14.9 2642 _18.6 14,6 9.2 Seb 3.0 3.8 2.6 1.6 1.0 2.1 6
DAY 3 149 2448 _11.4 1646 5.3 5.2 4,5 4.2 2.1 1.9 0.9 2.6 L]
. DayY 4 12,2 2641 _11.1 1t7.6 5,3 4,0 3. b 1.9 2.0 1.5 1.0 .4 39
DaY S 131 24,7 _12:86 1449 64 5.2 3.8 3.0 2,2 2.0 1.9 2.1 34
(1AY & 13.1 2043 _13.% 17.1 642 4,0 3.4 3.3 2.1 1.7 Loen 2.7 3
NAY 7 13,5 2604 _13.9 15.9 5.6 6,3 3.3 3,2 2.4 [ 147 2,4 36
NP 2 DAY 1 14.6 27.8 _15.5 16.7 5.6 3.7 3.3 4,1 3.1 1.9 1.6 2.1 37 4d%
DAY 2 11.5 23.1 _19.4 14.4 4.5 be2 4.7 5.0 ) oo 2.3 3.5 43
naY 3 11,5 20.8 15,7 _19.1 5. 6.2 546 449 3.1 3.7 2.1 4.7 47
DAY 4 12,8 19,4 16.5 _11.2 7.8 4.5 3.5 447 4,1 2.9 1.4 4.7 45
DAY 5 7.6 23.5 _20.4 15.7 7.6 b.b  HSeB 3.5 2.3 2.1 1.2 3.7 “)
DAY & 11.8 25,4 _22a1 15.7 A2 3.9 3.7 3.1 2.1 2.1 1.9 2.3 36
DAY 7 13.8 26,6 _1841 15.5 5.6 4,7 445 3.1 2.5 2.1 1.0 2.5 36
IaP 3 DAY 1 9.3 33,3 _14.8 S.6 1.9 8.6 5.6 1141 1.9 0.0 9.6 5.6 49 54
DAY 2 14,8 18.5 13.0 __lak 3.7 3.7 3.3 Ll.1 1.9 (] 1.9 13.0 61
DAY 3 7.4 11l.1 1let 111 Teb __%ab 1.9 9.3 7.4 3.7 7.4 lo,? no
DAY & 3.7 9.3 9.3 1l.1 9.3 __1.4 1.4 9.3 4.3 9.3 Seb o3 73
DAY 5 3.7 13,0 14,8 13.0 __1.4 3.7 9,3 9.3 Seb T.4 1.9 1l.1 19
DAY 6 T.6 13,0 2441 _15.8 1.9 3,7 Te4 7.4 1.9 1.9 9,3 T.4 59
DAY 7 3,7 24,1 _22.2 1141l 5.6 11.1 5.6 0.0 3.7 3.7 0.0 9.3 53
IMP 4 DAY 1 0.0 _44,7 0.0 1l6.7 0.0 0.0 0.0 0,0 0.0 0.0 lo.? 0.0 37 .
DAY 2 16.7 16,7 .90.0 0.0 16,7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 23
DAY 3 33.3 0.0 0.0 _33,3 J.0 0.0 0.0 lo.? 0.0 0.0 0.0 6.7 64
DAY 4 16,7 16,7 _14a1 0.0 33.3 2.0 0.0 0.0 N0 040 0,0 6.7 b
DAY 5 0.0 16,7 16,7 _luel 0.0 0.0 2.0 0.0 0.0 9.0 15.1 33,3 1
NAY & 0.0 0,0 lee? 167 0.0 3.0 _lgal 0.0 0.0 0.0 0.0 %0,0 150
DAY 7 0.0 1%5.7 _33,3 0.0 0.0 0.0 0.0 0.0 0.0 16,17 0.0 33,3 4l
I EEXEEE RS ) zzsxT3 FERES & 2IZIxT azzz = s32T= =E=== 22T S 3 =T33z 223z = =Z=zEsz EEEEERE ] Ttz z=3 E233 ERES LR N =
TOTAL 0AY | 15.3 26,2 _11.1 15.7 5.3 4,9 3.7 3.4 2.4 [ L) 1.3 2.6 36 2%l
DAY 2 1562 25,7 21241 15.8 5.7 5.l 3.9 3.6 2.4 1.3 1.1 2.6 a7
DAY 3 15.3 25.6 _19.1 15.0 5.6 4.9 4.1 3.9 242 1.5 1.1 2.7 37
DAY & le.b 25,6 _ld 2 1642 5.7 4.8 3.9 l.b 2.3 le 1o3 27 37
DAY % leo4 25,2 _18.9 15.8 5.5 4.8 4,0 3.0 2.4 1.3 1.5 246 37
DAY & 14,6 25.9 _l8.3 16.5 5.6 4.6 3.8 3.% 2.1 Lo 1.3 2,2 3s
DAY 7 14,7 2640 _19.1 16.7 5.7 4.1 3.4 3.3 242 1.3 1.1 2.3 a5




TABLE 3. Brightness Vs. Mean Ap and Flare Count for All importance Flares.

ARIGHTINESS

NIRMAL

BrILLIANT

23z33s233832

TOTaL

0AYS

AF TER

csven

DAy
DAY
DAy
DAY
Day
Day
Day

Day
oAy
o4y
0AY
Day
DAY
Day

Ouy
Day
DayY
DAY
Day
Day
Day

Oay
JAY
Qay
oAy
Day
oAy
DAY

DR IS O R et

~ O RSN

—w N E NN = O AL N

| A
DAY 34 FLARE
AP AP CUQUNT
17 3% 12560
17 3s
17 3
17 3s
17 3o
17 3%
17 34
19 37 3502
1 37
t8 37
14 37
4 37
17 3s
17 35
19 37 2878
13 37
19 39
s 3%
t3 39
17 35
17 36
#% 33z 2323%3x
I3 35 23940
[ -1
13 3
Is 3%
18 3¢
17 3%
17 35

MEAN DAILY AP AND MAXIMUM 3=hJux AP

[qp 1
JAY MK FlARE
AP AP CDUNT
17 3% 271
15 32
16 32
17 36
17 36
11 37
8 35
17 36 1191
134 36
12 237
19 34
1e 36
17 3o
16 34
1 37 1534
17 37
19 139
20 4}
19 139
14 37
1A 33
2% ZEX T22TE
17 316 2976
17 124
14 3H
t9 39
1A 38
| CIE Y |
14 3¢

| L TP

UAT 3R FLARL
AP AP CNUNT
12 26 10
17 4n

20 37

14 30

16 29

19 ¥

14 2H4

17 3% 101
19 41

Q2 43

20 37

13 37

1> 31

4 39

19 34 174
21«3

26 49

2) 41

22 45

19 3b

17 35

EE £ 1 2=3 E2333
18 317 LY
20 43

23 47

22 4%

21 &)

18 36

14 i6

B-4

nay
AP

oCccCc oo o

Imp
Ink
AP

LOoOLOCO0oL

L)

3
FLaRl
cauny
]
3
51
2ZEXx3
54

navy
AP
19
12
21
10
13
14
t5

b
13
21
34
Uy

172
42
20
10
37
LY
"2

111
35

=323
1)
11
26
3?
45
49
33

M2

4

Ik FLAKE
AP CQUNT

25
20
&5
21
27
21

23

12
22
33
44
23
300
154

53
26
"
('7
129
In2
9%
azs
37
23
o4
b4
113
150
At

2

1nraL
DAY Iu¥ FLa
AP AP COUNT
17 3% 12u4)d
17 36
17 34
17 o
17 3a
| . 1
17 3¢
13 37 YT6n
18 37
13 37
13 37
19 37
1?7 k13
17 35
16 37 &34l
18 38
19 0
17 40
19 34
18 37
18 37
283 8K LR R R ¥
18 36 27481
12 37
1 37
ly 37
18 17
17 35
17 35




LI "',-'j""ig

DR

-

"QIGI'NE $S

cocspeagcss

FAINY
NORMAL
BRILLIANT

TOTAL

DAYS
AFTER
Day
OaY
Day
DAY
oAy
OAY
DAY

NO NS N

1734
DAY
DAY
DAY
OAY
DAY
Day

-~ 0D e

DAY
OAY
DAY
OAY
OAY
DAY
1134
SEBAS
DAY
DAY
DAY
DAY
OAY
DAY
OAY

~NO NS W 8O NS W N~

TABLE 4. Brightness Vs Dally Ap Distribution for 0 Importance Flares.

eswoccenveansscsncnnssnccrsvecncsanc ALY AP-cerccsccccanconrcracvoncsccnrane

PERCENT FRFQUENCY OF NCCUKRRENCE

0=10 11-20 21-30 31-40 41=5%0 5160 61-70 71-20 41-90 91-100
hhe) _30.8 12.4 6.0 2,9 1.3 0.8 0.7 0.3 0.2
43,1 _30.8 (2.6 6.2 3.2 1.5 Q.6 0.7 0,3 0.2
43,7 _32.2 12,5 Dok 3.2 1.6 0.7 0. 0.2 [T )
42,9 _30.1 13.0 - Y% 3.5 1.7 0.8 0.7 0.3 0.2
62¢1 _31.3 12.8 6.1 3.5 1.0 0.9 0.6  u.d 0.2
6249 _30.8 13.4 6.0 3,3 1.7 0.7 0% (a2 0.l
“2.9 _32:2 13.4 4.9 3.1 1.3 0.7 0.6 0.2 0.1
42.3 _22.8 t3.0 beh j.0 1.9 0.9 De? Je3 0.3
40,8 _30.2 13.9 6.9 3.5 2.0 0.b 046 0.4 0.2
€2.2 _34.Q0 2.3 6.9 3.3 2.0 0.4 N4 [iTS] a2
40,9 _30.3 13.1 b7 3.9 1e7 O04f 046 0.3 0.4
6let _20.8 13.3 5.8 3,1 1.4 1.0 0.5 0.2 0.2
41.7 _30.3 14,1 beh 3.4 [ 0.8 0.7 0.2 0.2
4le5 _3lag 1401 9.8 3.3 1.% 0.7 O 0,2 1.2
43,2 _29.2 12.3 6.7 3.7 1.6 0.4 0.9 0.3 0.3
42.0 _30.8 12.% 7.3 2.9 2.0 0.9 0.6 0.4 0.3
4l.8 _20.8 11.6 7.3 3.3 1.9 0.9 0.7 0,2 0.3
41,8 _30.2 2.6 6.7 3.9 1.7 2.9 D,&8 0,2 23
41.t L2240 1307 T.4 3.7 2.0 1.1 v.8 0.l 043
42,6 _30.3 12.9 6.6 3.5 [e9 0.7 0.6 Ue3 0.1
41,6 _32.1 1343 542 3.1 2.2 0.8 0.7 0.3 0.1
A2358% SSS3IR S8SXEg EZSSE SEI3RE EREBEX 288X SEEX12 ATE2R EISEES
43,46 _3041 12.6 6.3 3.3 1ot Q.8 0.7 0,3 0.2
42,2 _30486 13.0 6.6 3.3 1.8 0.7 2.7 0.3 0.2
42.9 _3Rs2 12.5 6.7 3,4 1¢8 0.7 0.5 0.2 0.2
42,1 _2Qa4 13.0 6.6 3.7 1.7 0.4 0.7 0,3 043
41.6 _3Q.8 13.1 6.9 .o 1e7 0.9 0.6 0.3 n,2
424 _30abp 13.0 6.2 3.5 e 0.8 0.5 0.2 0.1
42.3 _32.9 13.7 5.3 3.2 1¢5 0.7 0.6 0.2 0.l
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TABLE 5. Brightness Vs Maximum 3-Hour ap Distribution for 0 importance Flares.

ARIGHINESS

FAINT

NOR“AL

BRILLIANT

T0TAL

DAYS

AFTER

oAy
DAY
0OAY
DAY
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DAY
OAY
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oAy
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Oay
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ceccccrncecvssnccanesanncccccaMAKIMUN J"HIUR AP-vececccccmccevcacrnvecnsccccacncaans

PERCENT FREQUENCY OF (JCCURKENCT MZAN

0=10 11=20 2130 31-40 41=-50 51=60 61=70 71-90 1=-119 111~130 131 150 >150
15.6 26,6 _l8.3 15.8% 9.3 4,0 3.5 3,2 2.3 1.3 1.2 2.5 35
15.7 29.9 _ll.86 16.5 5«7 &b 3.6 3.4 2.3 t.0 1.0 2.5 36
158 26.3 _lua2 19.1 9,5 .9 3.9 3.6 2.0 1.3 1.0 2.4 35
151 25.5 _11.86 6.2 5.2 4.8 3.9 1.5 2,2 los 1a1 2.5 36
15.2 2%.2 _19.0 16.2 5.2 4.6 3.7 3.4 2.4 lel 1.3 2.7 31
153 26.3 _18.3 lo.2 5.4 4.4 3.8 3.5 2.0 1.3 1.0 2.0 35
15.6 26,0 _19.2 16.9 5.7 4,2 3.3 3.2 2.1 1.1 0.9 2.2 34
14,9 25.8 _11.9 15.6 S.6 Sal 4.0 3.6 2.3 | I 1.5 2.8 37
1449 25.2 _112.0 15.7 6.0 S.4 4ol 3.8 2.5 1.4 1.2 2.8 37
15,2 25.3 _11.,8 15.5 5.9 4.9 4.l 4,2 2.4 1.4 1.1 2.5 37
14.6 26.2 _19.3 15.9 6.l 4.9 3.8 3.5 2.4 1.3 1.% 2.7 37
14,2 25.5 _1H8.1 15.8 542 449 4.3 3.7 2.5 1.3 1.5 2.4 37
14.2 25.6 _l8.8 16.7 5.8 4.7 4.0 3.5 2.1 | Y 12 243 36
lasb 25.4 _18.9 1l6.8 6.0 4.2 3.4 3.6 2.5 1.2 [ 2.3 15
15.8 25.6 _12.2 15,2 4.8 S.4 3.9 3.7 3.1 1.5 1.4 2.6 37
l14sb 26,2 _1848 1443 Seb 5.6 4.6 3.3 1.9 1.7 1.1 2.8 37
14,5 2542 _19.5% 13.6 o.1 5.0 [T 3.4 1.9 1.5 led 3.5 39
15.0 24.6 _13,9 15.6 6.0 4.6 462 3,4 2.2 1.3 1.5 2.8 39
lass 26,6 _18.86 15.3 6.0 LY 1% 3.8 2.4 fe3 1.9 2.7 3y
15.4 25.5 _13.0 l6.5 5.6 4.3 3.5 3.6 2.1 1.6 1.7 2.1 35
13.6 2648 _14,9 16.9 5.6 3.4 3.6 3.5 2.0 1.7 [ 2.3 36
a2zs2sx ZEXTEN S283 3 T3assx 223x32 BEEXZ SR 23RS X 3TIT N AZ3XTKES IE S E R RN IR FE B R ¥ Z2EREE 5SSy
15,3 26.2 _11.9 15.6 Seh 4.9 3.7 3.4 2.4 1.3 1.3 2.6 3%
1543 25.7 _11.5% 16.0 5.9 5.0 3.9 3.5 243 1.2 [ 2.1 36
15.5 25.4 _18.2 15.! 5.6 4.9 4.0 3,8 2.1 Led t.1 2.6 36
14.9 25.5 _13.4 16.0 5.6 4.8 3.9 3.5 2.3 1¢3 1.3 2.6 36
14.8 25.3 _l8.8 15.9 5.3 4.7 4.0 3.6 2.4 1.2 1.4 2.6 36
16.9 25.9 _18.3 1lb.4 5.0 6.7 3.9 3.5 2.0 1.4 1.2 2.1 35
14.9 25.9 _19.0 16.9 5.9 4.1 3.4 3.4 2.2 1.2 [ 2.2 35
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TABLE 6. Brlghtnub Vs Daily Ap Distribution for 1 importance Flares.

e temsccccccsccenccnceccancccceaa=(AlLY Ad=cven cecesescncccens “mmeccccence
DAYS PERCINT FMEUQUENCY UF UCCURKFNCE MEAN  FLAKE
ARIGHTNESS AFTER 0~10 11-20 21=30 31-40 41-%0 51-60 61-70 71-50 41-90 91-100 >100 cuunTt
FAINT Day 1 ©3.5 _Adla2 137 4.4 24b 1.4 1.1 V.0 J.0 0.0 1.1 1?7 271
DAY 2 4d.0 _2%2,2 12,2 4.4 3.7 0.7 0,0 0,7 0.2 0.4 0,0 15
DAY 3 42,1 _32.5 14.0 5.2 3.0 3.0 9.4 V.0 u,0 0o.n 0,0 16
0AY 4 47.2 _22.1 4.4 4o 2,2 1e9 0.4 0.0 3.7 [N tel t?
DAY 5 43.5 _30.1 13.3 5.9 2.6 1.9 0.4 [ 0.9 0.4 1.1 17
DAY & 4042 _35.9 10.7 4.8 1.4 l.a | 2.2 9,1 0.0 0,0 17
DAY 7 39.9 _36.2 1l.8 .8 4.1 {e8 0,0 0.0 0.4 0.0 1.4 14
NORMAL nay | 43.6 _3la)l 12.2 6.5 2.2 1.9 t.0 0.4 0.3 N.4 Q.4 17 1191
DAY 2 43,5 _30.2 11.9 6.3 hob 1.3 0.8 0.1 0.0 0.2 Q.8 i3
DAY 3 42.8 _2941 13.3 6.4 2.9 2.4 0.7 0.8 0.3 044 0.4 14
DAY & 41.5 _3l.§ 12.2 6.5 3.0 1.%  J.6 0.5 1.3 0.3 1.3 19
DAY 5 39.5 _32.3 13.9 5.7 4.5 1.8 t.3 0.3 0.1 0.3 0.4 18
DAY 6 4le6 _33.1 11.9 4.1 3,2 1.8 1.0 1.} 9.3 9.2 0.7 17
DAY 7 44.2 _3l.p 123 &b 3.5 1.4 0.9 0.6 0.3 0.2 0.3 16
ARILLIANT DAY |} 41.3 _3lds 12.5 6.8 Qo 1.1 0,7 0.5 05 0.l 0.4 13 1534
DAY 2 41.3 _3lal 11.4 8.4 4,2 1.3 0.7 0.6 0.2 0.1 0.7 19
DAY 3 34,8 _11.Q0 13.9 7.0 4.5 1.8 1.2 0.5 O.c 0.4 0.9 19
DAY & 383 _31a2 2.6 7.3 S.1 2.0 L& 0.6 0.3 0.3 0.8 20
DAY & 38.0 _31.3 14,0 7.6 4.l 2.2 O.t 0.5 0,1 042 0.9 19
DAY & 40.6 _30.9 13.7 S.4 ek 2.2 1.2 0.5 Osh 0.1 0.7 14
OAY 7 39.8 _31.8 12.6 6.9 3.9 2.1 0,9 1.0 0.2 0.1 0.7 14
2S0SSSENSEE SEZSS S8 EAS SSERE SEXRS XZEsE 8232 S28ASE BTSESET ISR S38AE 3ENZaAl BEAES LR 2 ] sSuasss®
TOTAL DAY 1 42,6 _31.3 12.4 6.4 3.3 1.5 .68 0.4 0.4 0.2 0.7 17 2996
DAY 2 42.8 _20.6 11.7 7.2 4.2 1.2 0.7 0.6 0.1 0.2 Ge? 17
DAY 3 40,7 _30.5 13,7 6.6 3,7 2.1 0.9 0.6 0,2 0.4 0.8 19
DAY & 40,46 _31.0 12,6 6.7 4.4 1.8 1.0 0.5 0.4 0.3 1.0 19
DAY 5 39,1 _3l.8 13.9 661 4,1 2,0 1.0 0.5 0.2 0.2 0.7 14
DAY & 40,9 _J2.4 12.7 5.1 3,7 2,0 1.2 0.9 0.4 0.1 0.6 is
DAY 7 4leb _22a1 12.4 5.8 3.7 1.8 0.8 0.8 0.2 0.1 0.6 18
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TABLE 7. Brightness Vs Maximum 3-Hour ap Distribution for 1 importance Flares.

eecwecccvea weececscceavsncsascnssYAX[MUM I*HNUR AP ~cveccvccccversncccncacacrccrsccacncnns

DAYS PERCENT FREJUENCY UF (ICCURRENCE MEAN  FLARE
ARIGHINESS AFTER 0-10 11-20 21-30 31-40 41=50 5160 41-70 71+-90 91-110 111~130 131-150 >150 CHUNT
Fatns DAY 1 16,2 27.7 _18.9 13.7 S.,9 5,2 1.8 5,2 1.5 1e% 0.7 2.2 3% m

DAy 2 13.7 3003 20,2 146 5.9 4.} 2.6 1.% 2,2 1.3 1.1 1.5 32

oAY 3 16,8 30,6 _14,.8 15.9 5.2 5.5 3.3 3.3 2.6 3.0 0.7 0.4 32

OAY 4 12,9 36,7 _13.1 7.7 4.4 4.8 0.4 4.1 3.) 1.1 0,4 3.0 3o

0AY $ 19,2 23.6 _18.8 12.9 8.5 2.6 2.0 3.0 2.6 1.1 1.8 3.3 Y3

DAY & lé. 6 24,4 21,0 1.0 7.0 3.3 2.2 '8 1.4 1.1 2,2 3.2 by}

TS 15.5 26,2 _11,3 171.0 1.7 2.6 3.0 4.4 1.4 1.1 1.9 1.5 33
NORMAL OAY |} 16,5 ¢25.8 _l6.% 17.0 4.4 Y E YA 2.9 2.2 1.5 1.8 2.4 36 1191

DAY 2 16,4 25.4 _13.0 4.4 5.1 5.2 3.9 4.0 2.3 1.7 1.% 2.0 ‘o

DAY 3 17,4 23,9 _16:;5 4.8 6,0 5.0 3.6 44D 2.4 2,0 1.3 2.4 37

DAY & 12.3 28,0 _11.,1 17.0 S.4 4.7 3.9 3.8 242 Lot 0.8 3.3 38

oaY S 12,7 25.0 _1%2,86 15.7 6.5 5.1 3.6 4,2 1.8 2.0 1.8 1.6 3n

DAY & 1201 27.7 _20.2 16,2 5.0 4.3 3.3 3.7 1.9 1.1 1.5 3.0 36

DAY 7 13.9 27,5 _19,9 16.5 5.9 4.2 2.4 3.1 1.8 1.3 l.6 2,3 34
BRILLIANT DAY 1 15,1 24,8 _L1B.8 16.6 5.7 5.5 4.0 3.7 2.4 1.4 .4 2.5 37 1534

DAY 2 14,0 26.1 _18,2 14.8 S.1} 5.8 4.2 4.0 2.9 1.5 0.7 2.3 37

DAY 3 13.0 24,5 _19.3 14.2 5,7 8,2 5.5 4.3 2.1 1.7 0.7 3.2 39

DAY 4 12.0 23,1 _18,9 17.9 5.8 4.5 4.3 3.9 2,9 1.9 1.2 3.6 41

DAY S 12,6 2846 _19,8 14.9 6.4 5.2 4.4 3.6 2.3 2.2 2.1 2.0 39

DAY 6 13,6 25,6 _16.8 17.1 6.9 4.0 3. 3.3 2.3 2.2 1.6 2.3 37

0aY 7 12.9 25.6 _20,4 15.1 5.0 4.8 4.1 3.0 2.9 1.6 1.8 2.9 39
£83i28823= aszssx X R B E ] E3I N2 X33z s aaszm ZEESZ3 I E R E ¥ ] 28588 X TZS2S 23TTER EE R E R R R TLIIERXS XS sESs 23Ex 2EE3S
TuYaL DAY } 15.7  25.5 _l4.H 16,5 5.2 6.5 3.7 3.5 2,2 led 1.5 2.5 3 2796

oAY 2 16,9 26,2 _lgat 1l4.6 5,2 5.4 3.9 3.8 2.6 1.6 1.0 2.1} 36

DAY 3 14.9 24.8 _12.9 14.b 5.8 5.2 445 4.2 2.1 1.9 0.9 2.6 348

DAY 4 12,2 26,1 _11.1 17.6 5.5 4.6 3.8 3.9 2.6 l.6 1.0 J.4 39

DAY S 13,1 24.7 _13.6 14.9 6.6 5.2 3.8 3.8 2.2 2.0 1.9 2.3 34

DAY 6 13.1 2643 _13.9 17.1 6.2 4,0 3.4 3.3 2.1 1.7 f.6 2.7 37

DAY ? 13,5 26.4 _19.2 15.8 5.6 4.3 3,3 3.2 2.4 1.4 1.7 2.5 36




TABLE 8. Brightness Vs Dally Ap Distribution for 2 Importance Flares.

ARIGHTNESS

FAINT

NNRYAL

BRILLIANT

TOTAL

DAYS
AFTER
DAy
DAY
OAY
DAY
DAY
Day
Oay

PN RV RN R

DAY
OAY
DAY
DAY
DAy
Oay
oAy

-~ N E N

DAY
OAY
[ 734
DAY
Day
DAY
DAY
sanE
DAY
1134
DAY
DAY
OAY
DAY
OAY

AR S WA B ooy O SN

wecercecccccnanccccscnaccvevavenneJA]LY APr-cceccencceccncncncrcnsscnncrne

PERCENT FREQUENCY OF OCCUMKENCE Mt AN

N=10 1120 21~30 31-40 41-50 51-60 61~70 71=-40 61-90 31~-100 1100
_10.0 10.0 10.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12
30.0 _50.0 10.0 0.0 V.0 10,0 0.0 Q0.0 0.0 0.0 0.0 1?7
30.0 _4Q0.0 10.0 0.0 10,0 19.0 0.0 0.0 0. 0,0 0.0 20
10,8 10.0 10.0 0.0 0.0 10,0 0.0 0.0 Det 0.0 n.0 14
40.0 _30.0 20.0 10,0 0.0 0.0 0.0 0.0 0.u 0.0 0.0 l6
30.0 _40.0 10.0 10,0 10,0 0.0 0.0 N.0 0,0 0.0 0,0 19
_60.0 20.0 10.0 0,0 0.0 0.0 0.0 0.0 Q.0 0.0 Q.0 14
5245 26.7 5,0 7,9 5,0 1.0 1,0 0.0 3.0 0.0 1.0 1?
40.6 _22.1 10.9 3,9 4.0 2.0 3.0 0,0 1.0 0.0 0,0 19
36.6 _264a1 \o.8 9.9 2.0 3.0 1.0 1.0 N.,0 2,0 1.0 22
36e6 _3441 14.9 5.0 2.0 3.0 0,40 1.0 1.0 0.0 2.0 20
39.6 _34,1 15.8 3.0 4.0 0.0 0.0 0.0 0.0 1.0 2,0 18
44h.6 _33.1 9.9 5.0 5.9 1.0 0.0 0.0 U.0 2.0 0.0 15
43.6 _2b.1 8.9 11.9 3.0 1.0 4.0 1.0 0.0 0.0 0,0 14
4led 2341 1346 6.1 48 1.6 1.3 0.% 0.5 0.0 1.1 19
37,2 _29.1 14.2 10,2 3.7 1.3 1.3 0.3 0.3 0.3 l.0 21
3241 _21.95 14,4 10,4 7.2 2.4 1 Y} 1.4 0.5 0.5 2.1 24
31.6 _28,2 15.2 8,6 [ XX} 4.0 1.3 1.6 0.0 0.5 .6 23
3148 _32.4 15.8 7.8 5.3 2.4 1.1 1.3 0.3 0.5 l.1 22
38.0 _32.2 2.0 5.9 5.3 2.4 1.9 1.1 2.0 0.0 0,% 19
40.6 _32.86 1.2 7.5 3,7 2.1 1.1 0.8 0.0 0.0 0,3 17
SAESS SEZ3S AagpsSes asSBR3 S8=E33 sssza Szazs sSBRAS [ E R R R ] saEasSS asBESBR aass
44,3 _20.2 11.5 6.6 4.7 1ot 1.2 Q.4 0.4 0.0 1.0 18
3T.7 _3%.1 13.4 9.7 3.7 1.6 1.6 0.2 Q4 0.2 1.2 20
33,0 _21.6 14.8 10.1 6.2 2.7 1.4 1.0 0.4 0.9 1.9 23
33.46 _29.2 15.1 1.6 5.6 3.9 1.0 et 0.2 0.4 1.6 22
33.6 _33.0 15.9 6,8 4,9 1.9 0.4 1.0 0.2 0.6 1.2 21
39,2 _33.2 1145 5.8 5.6 2.1 le& 0.4 Q.0 0.0 0.4 13
4leb _3141 10,7 8,2 3.7 1.9 1o 0.8 0.0 0.0 0,2 ld
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TABLE 9. Brightness Vs Maximum 3-Hour ap Distribution for 2 importance Fiares.

ARIGHTINESS

FAINT

NORMAL

BRILLIANT

2232333328

ToraL

0AYS
AFTER
DAY
oAy
DAY
0AY
OAY
OAY
DAY

~ O BN e

DAY
DAY
DAY
DAY
DAY
DAY
DAY

~wNO RS W

DAY
DAY
DAY
DAY
DAY
DAY
DAY
SBE8X
0AY
DAY
DAY
DAY
DAY
DAY
DAY

WO NS W YO RS LN

eecessccascscsvsccncrcscnnscacsMAX[MUM 3I*HOUR APeecrecccrcerorcnveacrccocavaccccvacren

PERCENT FREQUENCY NF UCCURRENCE MEAN

0=10 11-20 21-30 31-40 41-50 51-60 64=70 71-90 91-110 111-130 131-150 >150
30,0 _20.0 20.0 20.0 0.0 0.0 0.0 0.0 10.0 0.0 0.0 0.0 26
10.0 10.0 _40,0 20.0 0.0 0.0 0.0 10.0 0.0 0.0 0.0 10.0 43
20,0 0.0 _3Q.,2 20.0 10.0 0.0 10.0 0.0 0.0 10.0 0.0 0.0 N
20,0 _20,0 30.0 0.0 10.0 0.0 0.0 0.0 0.0 10.0 0.0 0.0 30
10,0 20.0 _20,Q0 20.0 30.0 0.0 " 0.0 0.0 0.0 0.0 6.0 0.0 29
10.0 30.0 _1Q,0 20.0 10.0 0.0 10.0 0.0 10,0 0.0 0.0 0.0 34
20.0 _40,0 10.0 0.0 10,0 0.0 9.0 6.0 10.0 0.0 0,0 0.0 26
17.8 30.7 _12.2 6.8 5.0 1.0 1.0 4.0 4.0 4.0 1.0 2,0 35
12,9 25.7 _14,2 19.4 2.0 4.0 2.0 5.0 5.0 3.0 3.0 3.0 41
14,9 27.7 __2.9 14.9 12.9 4.0 2.0 5.9 0.0 3.0 2.0 5.0 43
13.9 25.7 _1l.8 17.% 7.9 5.9 2.0 1.0 3.0 0.0 1.0 4.0 3?7
9,9 25.7 _13.8 117.8 8,9 649 3.0 3.0 2.0 0.0 0.0 3.0 37
14,9 264.8 _26,1 16.8 5.0 2.0 2.0 3.0 2.0 1.0 0.0 2.0 3
17.8 27.7 _1l.9 1249 5.0 5.0 6.9 1.0 3.0 3.0 1.0 5.0 39
13.4 27.3 _16.0 16.6 5.9 4.5 4.0 4.3 2.7 1.3 1.9 2.1 33
11.2 22.7 20,1 12.8 5.3 7.0 S.6 6ol 2.4 1.1 2.1 3.5 43
10,4 19.5 17.4 _15.3 3.2 7.0 6.4 4.4 4.0 3.7 249 4.8 49
12.3 17.4 15.8 _lda& 7.8 4.3 4,0 59 4,5 2.9 1.6 S.1 4?7
7.0 23,0 _20.9 15.0 6.7 04 6.7 3.7 2.4 2.7 le6 4.0 45
11.0 2%.4 _21,.1 1%5.2 beb - 4.5 4.0 3.2 1.9 2.4 244 2.4 3y
12,6 25.9 _22.1 16.2 5.6 “.8 4.0 3.7 2.1 1.9 1.1 1.9 35
#2239 SESZZR Z2Z38 23332 EXL£E52 BE3I2 LTESASLF 2323% T2 E223T EEXZIT1TXXZT FETESS EBEERE 238
14,6 27.8 _15,% 16.7 Seb 3.7 3.3 4.1 3.1 1.9 1.6 2.1 3?
1ie5 23,1 _1%2.4 4.4 4.5 6.2 4.7 6.0 2.9 leo 2.3 3.5 43
11.5 20.8 15.7 _15.1 5.4 6.2 S.6 4.9 3.1 3.7 2.1 47 o7
12.8 1%7.4 16,5 _12.% .6 405 3.5 4.7 hol 2.5 l.4 e 45
7.6 23.5 _20.6 15.17 1.6 6e4 5.8 3.9 2.3 2.1 1.2 3.7 43
11.8 25.4 _22.1 3.7 6.2 3.9 3.7 3.1 2.1 2.1 1.9 2.3 38
13,8 2646 _ltal 15.5 5.6 Lo? 4.5 3.1 2.5 2.1 1.0 2.5 36
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TABLE 10. Brightness Vs Dally Ap Distribution for 3 or 4 importance Flares.

o
BRIGHTNFSS AFTER

FAlUY DAY
DAY
DAY
DAY
DAY
DAY
OAY

-~ O W e

NORMAL Day

DAY

0AY

- DAY
OAY

oAy

DAy

- NS W e

BRILLIANY DAY
DAY
Day
DAY
DAY
0AY
DAY
SSX3283932 3538
TOTAL Day
0AY
DAY
OAY
OAY
OAY
DAY

~NOP NS W 8 O NS W

0-10 11=-20

0.0
50.0
0.0
50.0
100.0
50.0
100402

0,0
-23.0
25.0
-2340
-50.0
~23.0
0.0

~24sl
2242
18.5
13.0
20.4
-21.8
244l
sazss
-2lel
<2243
18.3
15.0
25.0
2443
-25.0

21-30 31-40 41~50 51-00 61~-70 71-40 %1-90 91-100

Cacee wcsecne CENEr CLuees ccete CvSew Beees sesese

50.0
0.0
0.0
0.0
0.0
0.0
0.0

80,0
25.0
<5040
0,0
25.0
25.0
<9040

1.9
9,3
16a2
13,0
<1843
Teb
16.7
55333
6.7
10,0
-l8.3
1.7
<1843
4,3
18.3

0.0
0.0

50.0

U.0
0.0
0.0
0.0

0.0
0.0
0.0

25.0

0.0
0.0
000

iIl.l
14.8
1l.1
-24al

5.6

11.1

Tet

23338
10.0
13.3
11.7

-23.3

5.0
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PERCENT FREQUENCY OF UCCURRENCE MEAN

15
12
21
10
13
|
15

26
24
48
26
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56
30

22
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39
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37
25

22
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39
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37
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TABLE 11. Brightness Vs Maximum 3-Hour ap Distribution for 3 or 4 Importance Flares.

BRIGHTNESS

ccmecsvvaw

FAINT

HORMAL

BRILLIANT

TOTAL

DAYS
AFTER
Day
oAy
0AY
1734
Day
Day
Oay

~NO NP WA e

OAY
Day
Day
Day
ay
Day
DAy

-~ NS N e

DAY
DAY
DAY
DAY
DAY
Oay
Lay
axss
DAY
0aY
DaY
DAY
DAY
OAY
oAy

WO I WA B SO NS WA -

creemmcrscconsncvvncnveveacveeMAXIMUM 3-HIUR AP=="cccccncccranccnscccccconsccccncnee

0-10 11-20 21~30

comen

0.0

OCDOOOO0O oo0o

WayWOOOWENSrFYOTWIW

-
WOWUVMODWVNE s WNWO OO D COO0OO0OOOO [~ R~

——

-50.0
-20a0
0.0
~30.0
0.0
.0
-20.0

25.0
25.0
0.0
0.0
0.0
25.0
25.0

37.0
16.7
11.1
9.3
1~.a
11.1
22.2
2SI X
36417
18.3
10.0
10.0
13.3
.7
23.3

0.0
50.0
0.0
50.0
-20.0
~480.0
50.0

Q.0
<2240
25.0
25.C
25.0
0.0

14,8
9,3
Tet

13.0

22.2

-2441
asyss
-13.3
~l6al

10.0

10.0

15.0

23.3

-23.2

PERCENT FREQUENCY OF OCCURRENCE MEAN
31-40 41°50 S1~60 61=70 71-90 91-110 111~130 [31-150 >150
50,0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 25
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 20
0.0 0.0 0.0 0.0 50,0 0.0 0.0 0.0 0.0 45
0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 21
50,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 21
50,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 27
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 23
258 0.0 29,0 0.0 25.0 0.0 0.0 0.0 0.0 87
25,0 0.0 0.0 0.0 0.0 0.0 25.0 0.0 0.0 45
2320 0.0 0.0 0.0 25.0 0.0 0.0 0.0 25.0 24
_25.0 25.0 0.0 0.0 0.0 0.0 25.9 0.0 0.0 55
_50.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 25.0 82
25.0 0.0 0,0 0,0 0,0 0.0 0.0 0.0 25.0 96
0.0 0.0 0.0 _50.0 0.0 0.0 6.0 0.0 25.0 1%
3.7 19 3.7 5.6 9.3 1.9 0.0 T4 5.6 48
2548 5.6 3.7 9.3 11,1 1.9 0.0 1.9 13.0 60
13.0 __2,8 5.6 1.9 1.4 1.4 3.7 1.4 1641 79
9.3 1lel __2a8 Te& 9.3 9.3 T 5.6 1l.1 75
9.3 T4 3.2 9.3 9,3 5.6 T.4 3.7 13.0 84
1340 1.9 3.7 9.3 1.4 1.9 1.9 9.3 11,1 68
1.1 5.6 11.1 1.9 0.0 3.7 5.6 0.0 11.1 53
338328 ZEEBEDN sSzsss 2898 R SS2EE 23828X% EERESES EEESRIER 28832 EEB S
6.7 1,7 5.0 5.0 10.0 1.7 0.0 6.7 5.0 «7
6.7 5.0 3,3 8.3 10.0 1.7 1e? 1.7 1.7 57
13,3 __8.27 5.0 1.7 10.0 6e1 3.3 6.7 1641 79
10,0 11,7 __bal 6.7 4.3 8.3 8.3 5.0 10.0 12
13.3 __8.1 3.3 8.3 8.3 5.0 6.7 3.3 13.3 82
1500 1.7 3.3 8.3 6.7 1.7 1,7 83 117 64
10,0 5.0 10.0 5.0 0.0 3.3 5.0 0.0 1l1.7 54

FLARE
COUNY

54

60




TABLE 12. Duration Vs Mean Ap and Flare Count for All Importance Flares.

MEAN OAILY AP ANO MAXIMUN 3-HOUR AP

InP 0 Hp 1 4P 2 e 3 NP 5 TOTAL

DAYS DAY 3HR FLARE DAY 3HR FLARE DAY 3HR FLARE DAY 3dR FLARE DAY 3IHP FLARE DAY 3MK FLARE
DURATION  AFTER AP AP COUNT AP AP COUNT AP AP CUUNT AP AP COUNT AP AP COUNT AP AP COUNTY
1-208IN DAY | 17 36 15864 16 34 921 16 32 93 18 46 6 20 49 4 17 36 16898

DAY 2 18 36 16 32 17 &1 30 50 10 17 17 36

DAY 3 18 3% 13 36 22 44 it 15 17 34 18 36

DAY 4 18 36 19 39 20 42 66 111 15 24 18 36

DAY S 17 36 18 38 19 40 s n 30 N7 19 36

DAY & 17 35 1A 37 le 32 54 99 59 105 17 35

DAY 7 17 34 17 34 14 37 21 11 21 55 1T 34
21-40MIN DAY ] 18 37 5407 18 37 854 15 31 a8 22 4} 2 7 15 ] 18 37 6352

oAy 2 14 37 14 36 17 36 35 14 14 48 18 13s

DAY 3 17 3% IH 37 19 0 33 a7 69 207 17 3

DAY 4 18 37 Y] 20 &0 33 56 130 236 18 37

0AY S 18 37 17 36 21 44 21 &% 60 132 18 37

DAY & 17 s 17 3% 20 s 2% %0 126 179 17 3.

DAY 7 17 35 17 35 19 37 20 3y 2% 111 17 35
41-60MIN DAY 1 18 38 1577 1?31 505 19 39 31 20 42 5 (VI 0 18 37 2148

DAY 2 19 139 18 33 18 39 13 23 0 0 19 39

DAy 3 18 37 18 39 20 139 18 M o 0 18 34

DAY & 18 37 19 38 21 42 29 51 0 0 18 34

DAY 5 18 38 17 35 1735 e 24 0o o0 18 37

DAY 6 17 35 17 26 19 19 22 40 0o o 17 36

DAY 7 17 35 18 36 16 32 53 101 [} 0 17 3%
61=-80MIN DAY 1 17 31 574 14 38 288 19 135 62 29 56 10 9 12 1 18 37 9135

DAY 2 18 37 19 38 21 sl 25 51 13 2 18 I3

0AY 3 17 34 19 40 26 &2 29 82 21 39 18 3y

DAY & 17 3% 19 139 19 38 33 686 34 &3 18 37

OAY 5 18 37 19 40 20 40 46 486 88 236 19 39

DA: & 17 36 18 38 18 19 21 S« 172 300 4 33

DAY 7 18 3 19 39 15 13 16 30 62 154 18 38
81-100MIN OAY 1 19 38 213 19 34 .83 22 4o Y;] 12 23 4 o o 0 19 39 Y]

OAY 2 18 38 17 37 23 %) 45 41 o 0 18 33

DAY 3 17 37 20 43 2R &2 97 177 o o0 21 43

DAY & 20 42 22 49 26 &7 47 11% 0 o 21 4%

DAY 5 18 36 19 41 21 &) 18 46 o o 19 39

0AY 6 18 39 1a 36 13 34 13 2% 0 o0 18 s

DAY 7 ta 37 19 38 19 37 20 61 o o0 18 37
$01-120MIN DAY I 18 36 117 17 35 8o 23 43 22 22 &2 ? 0o 0 0 18 37 232

DAY 2 19 39 16 40 26 49 21 41 0o 19 40

oAy 3 19 40 1T 37 30 55 317 19 o o 20 &1

DAY 4 20 40 20 42 25 52 36 M 0o 0 21 43

0AY 5 17 37 19 )9 22 41 53 125 [ 19 40

DAY 6 17 36 19 40 17 3% 39 14 o v 19 34

OAY ? 17 35 21 44 20 38 26 50 0 o 19 39
121-140MIN DAY 1 18 139 13 17 3% 47 16 36 26 16 34 3 0 Q 0 17 37 149

DAY 2 19 «2 20 &5 19 38 13 23 4] J 20 42

DAY 3 [T IY 19 &2 20 42 22 82 0o v 19 &2

DAY & 24  oH 2L 43 20 40 31 &Y 0o o 22 4%

0AY S5 19 41 21 44 16 30 90 167 o o 21 &3

0aY & 18 34 13 34 15 29 S0 94 0 0 18 34

0AY 7 17 21 &9 17 36 25 39 0 o] 18 &0
D160MIN oAy | 22 44 115 20 41 112 22 42 6% 2% 59 %4 [} 7] [} 21 &3 309

DAY 2 25 %2 19 &2 21 55 33y 92 [} 0 24 51

0AY 3 29 %9 20 &2 31 61 «d A7 (o} (¢} 271 55

DAY & 21 &4 21 &5 32 63 38 65 o] 2 26 50

0AY 5 21 42 22 &1 31 64 38 16 0 [} 24 50

DAY 6 18 37 19 38 20 4l 21 S1 [VIN ] 19 39

oay ? 18 33 20 41} 18 4} 13 40 0 0 19 40
S99 SPRNSS 25898 s9% Ase wEeesS =98 S8S assSs a8 288 23 X3S 228 Sas SSESEE =88 S8 Saazs SEE Z8E EZ2E&S
mnraL OAY I 18 36 23940 17 36 2996 14 37 485 22 49 54 16 37 [} 18 36 27481

DAY 2 18 36 17 36 20 &3 29 6l 123 18 37

DAY 3 18 36 18 38 23 41 40 80 26 64 13 37

DAY & 18 36 19 39 22 &5 39 1N 37 64 18 37

DAY S 18 36 18 33 21 &3 &0 19 4% 113 15 37

DAY 6 17 3 18 37 id 3o 31 59 89 150 17 35

oAY 7 17 35 18 36 18 36 24 S0 33 Al 17 3%
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TABLE 13. Duration Vs Dally Ap Distribution for 0 importance Flares.

B D L L TP PO cee=DAILY AP~ ve-cevmccnccca=n cmmacscnans ccana

DAYS PERCENT FREQUENCY )F OCCUKRENCE MEAN  FLARE
DURATION  AFTER 0-10 11-20 21-30 31-40 41-%90 51-60 61=-70 71-430 £1-90 91-100 >100 COUNT
1-20MIN oAy | 43,3 _30,5 12.8 6.0 3.2 Led 0.t 0.6 0,4 0.2 0.7 1%} 15864

DAY 2 42,5 _30.5 13.1 6.4 3.3 1.7 0.7 0.6 0.3 0.2 0.7 18

DAY 3 43.2 _30.1 12.3 6.6 3.5 1.7 0.7 0.6 0.2 0.2 0.9 18

DAY & 4244 0.4 12.9 6.5 3.6 1.7 0.7 0.0 0.1 D.3 0,6 18

DAY & 42,0 _30,2 13.0 a.2 3.6 1.7 0.9 0.% 2.3 0.2 2.6 17

DAY & 42,7 _30,5% 13.3 5.3 Je4 leb 047 0.6 0.2 2.1 0.5 1 84

DAY 7 42.4 _32.1 13.7 5.2 3.t 1.6 0.7 0.6 0,2 0.2 0.4 17
21=40MIN DAY 1 4342 _29.9 12.4 6.6 3.1 1.9 0.9 0.4 0.2 0.3 0.1 13 5407

oAy 2 42,6 _30,4% 2.7 6,8 3.2 1.8 Os 0.7 0.3 0.2 0,8 18

DAY 3 43,4 _30,1 12.6 6,3 3.1 1.7 0.9 ek 0,2 0,2 0.6 17

DAY & 41.9 _30.3 1!13.0 6.6 3.9 Lots 1.0 0.8 V.2 D2 0.6 18

DAY S 4lel _30.2 1249 7.2 3.7 1.7 0.9 0.8 0.1 0.3 0.5 18

DAY & 42,4 _30.1 14l 5.7 3.2 1.7 0.9 0.5 0.2 3.2 0.4 117

NAY 7 42.1 _32.1 13.6  S.4 3.0 1.5 0.4 0.6 0.3 0.1 0.6 17
41-60MIN DAY | 43.8 _21.2 12.6 1.5 3.5 2.3 0.7 1.0 0.1 0.3 [.0 id 1577

BAY 2 39.7 311 13,06 1.0 3.0 244 0.9 . 0.9 d.1 0.3 1.2 19

DAY 3 40,8 30,6 12.8 7.5 4,1 2.0 0.7 0.3 0.5 0.1 0.6 13

DAY & “0.7 _30,6 13,1 6.4 4.6 2.0 1.0 0.7 0.3 Ue2 0.5 13

DAY 5 40,1 _30.1 13.6 7.0 3,7 1.7 1.5 0.8 0.3 0.1 0.5 ]

DAY 6 42,5 _23.6 14.5 6.1 4,1 1.6 0.5 0.% 0,2 0,2 0.3 17

DAY 7 44,1 _30.2 13.1 4.9 3.6 1.4 0.8 0.8 0,0 0.0 0.7 17
61=-BIMIN DAY 1 42,2 _31.% 12.5 S.6 3.5 1.7 let 0.7 0,2 0.3 0.3 17 574

DAY 2 39,9 _31.2 l4.b  b.4& 3.3 2.3 0.2 1.0 0. 2,0 0.5 18

DAY 3 ©0.8 _30.3 13.8 8.0 2.6 2.6 0,7 0.7 0.0 0.5 0.0 1?7

DAY 4 4243 _20,5 12.7 8.2 3,1 1.0 0.3 0.5 043 0.3 0.5 17

DAY S 42,9 29,8 12.7 7.0 2.8 2.1 1.2 1.2 0.2 0.2 0.2 13

DAY & 376 34,8 13.6 6.3 4.4 1.7 0.9 0.2 0.0 0.3 0.2 17

DAY 7 37.6 _31l.5 15.2 6.6 hol 2.5 0.7 0.7 0.0 0.3 0.3 8
B8I~100MIN DAY 1 -5Q.2 23.5 9.9 3.8 8.1 2.8 0.5 0.9 0.0 0.5 le4 19 213

DAY 2 4143 _30.5 14l 6.1 4.7 0,9 0.9 0.5 0.0 0.5 0.5 13

DAy 3 39.9 _33.3 13.1 6.6 2.3 1.9 0.5 0.9 0.5 0.5 0.5 17

DAY 4 38,% _30.5 13.1 8.0 2.3 2.8 2.3 0.9 0.0 0.0 Lok 20

OAY 5 42.3 _29.6 14,1 7.0 2.3 1.4 b4 0.0 0.0 0.0 1.9 18

DAY 6 3642 _33.8 12.2 103 4.7 led 0.5 0,0 0.0 0.0 0,9 13

DAY 7 39.0 _33.,3 14,1 7.0 2.8 23 0.0 0.0 0.0 0.0 1ot 18
101-120MIN DAY 1 46,4 _30,8 10.3 8.5 3.4 0.0 0.0 0.0 0.0 1.7 0.9 16 117

DAY 2 42,7 22941 1342 6.0 2.6 2.6 0.9 0.9 0.0 0.0 1.7 19

DAY 3 43,6 _26.5 15.4 2.6 5.1 4.3 0.0 0.9 0.0 0.9 1.7 19

DAY & 37.6 _33.3 12.0 9.4 2.6 .7 0.9 0.9 0.0 0.9 1.7 20

DAY 5 45,3 _29.1 14,5 5.1 1.7 1.7 0.9 0.9 0.0 0.0 0.9 17

DAY & 39.3 _29.9 15.4 10.3 1.7 0.9 0.9 0.9 0.9 0.0 0.0 17

DAY 7 4140 _3l.6 12.8 6.8 3.4 4,3 0,0 0.0 0.0 0.0 0,0 17
121-140MIN DaY | 43,8 _30.1 11.0 8.2 | ) 2.7 0.0 2.7 0.0 0.0 0.0 18 73

nay 2 35.6 _42.8% 5.5 6.8 2,1 2.7 0.0 1.4 0,0 0.0 2.7 19

DAY 3 37.0 _3da8s 13.7 2.1 a6 247 1.4 0,0 0.0 0.0 2.1 19

DAY & 4902 2343 110 de2 4,1 1Y 0.0 [ 0.0 1.4 4.1 24

DAY 5 34,2 _30a)l 1644 4,2 5.9 5% 0.0 0,0 0.0 0.0 0,0 19

DAY & 3deb _20.1 1.0 12.3 6.8 0,0 0.0 Lo 0.0 0.0 0.0 14

DAY 7 43,8 _26.0 13.7 9.8 2.7 4.1 0.0 0.0 0.0 0.0 0.0 17
>140MIN DAY 1 38,3 _2248 1143 10.4 5.2 0.9 1.7 1.7 9.9 0.0 1.7 22 I1s

DAY 2 27,0 _28.2 12.2 16.5 4,3 5.2 2.0 0.9 0.0 0.9 1.7 25

0AY 3 27.8 _24.3 18.3 8.7 10.4 2.6 0.9 0.0 0.0 2.6 4,3 29

DAY & 29,6 22,8 21.7 10.46 0.9 4.3 1.7 0.0 0.0 0.9 0.9 21

DAY S 37.4 _21.4 14.8 8.7 1.7 4.3 1.7 1.7 0.0 0.0 1.7 21

DAY & 41.7 _23.% 20.0 7.8 3.5 1.7 le7 0.0 0.0 0.0 0.0 18

DAY 7 33.9 _33.9 16.5 5.2 7.9 1.7 0.0 0.0 0.0 0.0 0.9 18
22 ERRRE Y] ssses ssess ZEERSS IR R B SSE3E EASSS SASE3 EISAZ EZEZS3 B38:8 asxsaEs zSE82 SBERS BEEER
TaTAL oay | 43,4 _30.1 12.6 6.3 3.3 1.6 0.8 0.7 0.3 0.2 0.4 18 23940

oAy 2 92,2 _30.6 13.0 6.6 3.3 1.8 0.7 0.7 0.3 0.2 0.8 1d

DAY 3 42,9 _310a2 12.5 6.1 3.4 1led 0.7 0.5 9.2 0.2 0.8 18

DAY 4 42,1 _30.4 13.0 6.6 3.7 1.7 0.0 0.7 0.3 0.} 0.6 18

DAY 8 41,6 _30.8 13.1 6.5 3.6 1.7 0.9 0.6 0.3 0.2 0.6 14

DAY & 42,4 _30.86 13.6 6,2 3.5 1.6 0.0 0,5 J.2 0.1 0.5 17

oAY 7 82,3 _32.0 13.7 5.3 3.2 1.5 0.7 0.6 0.2 0.1 0.5 1
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TABLE 14. Duration Vs Maximum 3-Hour ap Distribution for 0 Importance Flares.

weeccccccanrcrcsncccraccaacan ~=MAYIMUN 3-H(UK AP=e=c~==== Seeeeesrccneccceccercacann=
OAYS PERCENT FREQUENCY OF (NCCURRENCE MF AN
DURATIOM  AFTER 0-10 11-20 21-30 31-40 41~50 51-60 61{=70 71-90 31-110 111-130 131-1%0 »1490
1-23MIN DAY 1 15,1 26,4 _18.2 15.4 5.3 4.8 3.7 3.2 2.4 1.3 1.2 2.5 36
DAY 2 15,3 2640 _11.8 6.1 5.7 4.9 3.9 3.4 2.3 1.2 1.0 2.6 3s
DAY 3 15,7 25.8 _18.3 14.9 5,6 4,9 4,1l 3.6 2.1 1.4 1.1 2.6 36
DAY 4 15.3 25.5 _18.2 15.9 Set 4,8 3.8 3.5 2.2 1.3 1.2 2.5 In
DAY S 15.0 2541 _19.3 1%.92 5.3 4.5 3.9 3.7 2.2 1.2 1.3 245 36
DAY & 15.2 25.9 _18.4 16.1 S5sb 4.6 4.0 3.4 1.9 L.4 1.2 2.2 35
- DAY 7 15,2 25.7 _19.1 16.8 5.9 4.2 3,2 3.3 241 le2 1.0 242 34
21=40MIN DAY ] 15.6 25.7 _11.5 15.3 5.6 4,17 3.8 4,0 2.4 1o l.4 2.6 37
DAY 2 15,3 25.6 _11.1 15.5 6.2 5.2 3.8 1.4 2.5 1.2 1.1 2.1 37
DAY 3 15,6 2647 _13.0 15.1 5.5 4.7 3.7 .0 2.3 1.0 1.1 2.3 35
. DAY 4 14.8 25.4 _18.% 166 5.0 4,5 3.7 3.7 2.3 1.4 le4 2.6 37
UAY & 14.7 2545 _11:4 16,1 5,0 5.3 4.0 3.1 2.6 1.2 1.7 2.4 37
DAY & la.4 2646 _11.9 17.1 5.1 5.2 3.5 3.h 2.2 1.6 1.1 2.2 35
DAY 7 14.8 2641 _19.86 16.4 5.3 4,1 3.0 3.3 2.2 1.1 1.1 2.4 35
41-60MIN DAY 1} 1642 25.9 1141 14.6 5.1 S.l 3,7 3.7 2.5 1.2 1.5 3.2 34
DAY 2 1443 2442 1242 16.9 5.3 5.5 3.7 ' 4.9 2.3 1.2 1.6 3.0 39
DAY 3 13,1 24.9 _13.4 6.7 5.8 4.9 4.3 L) 2.1 1.6 lo4 2.5 37
DAY 4 13,9 24,7 _lBab 15.7 5.7 %42 5.0 3.6 2.1 i.3 1.6 2.4 37
OAY 5 13,8 25.7 _16a% 16.9 5.1 4,0 5.1 3.7 2.9 1.3 1.8 2.8 38
DAY & 14,3 2644 _11.92 1645 6.2 Gk 3.4 3.6 2.4 lo4 1.3 1.4 15
DAY 7 16,2 27.8 _11.6 18.2 5.0 3.2 3.4 3.3 245 1.4 1.3 2.0 3%
61-80MIN DAY 1 1441 2647 _11.4 17.4 L 4.9 2.8 3.0 2.6 1.6 1.9 2.4 37
DAY 2 1602 2447 _15.9 1642 5.9 4a4 5.2 4.2 2.4 1.7 u.3 2.8 37
DAY 3 13.8 25,6 _1B.3 15.% 5.1 6.8 4.0 4.4 2.4 1.0 1.0 2.1 34
DAY 4 12,0 28,7 _18.3 1%.3 5.4 5.4 Sl 2.8 244 0.) 0.9 2.3 3%
DAY 5 12,7 27,5 _1%.2 13.4 4,4 6.8 3,7 2.8 3.8 0.9 2.1 241 3
DAY & l4el 21.8 _19.5% 20.0 5.7 3.5 4,2 4.5 2.1 1.0 1.0 2.4 36
DAY 7 12,7 23.2 _19.0 19.3 6.1 3.1 3,1 5.6 2.8 0.5 1.4 2.6 38
61=100MIN OAY } 15,5 29.6 _17.4 13.1 5.6 3.4 2.9 3.3 2.3 0.9 2.8 2.8 38
DAY 2 18,8 22.5 _11.8 12.7 745 7.0 2.8 3.8 2.8 0.9 0.% 2.8 36
DAY 3 14,1 27.2 2042 13.6 4.2 3.8 3.3 bl 1.9 0.9 0.9 3.3 37
DAY 4 10,8 23,0 _2l.8 16.0 5.2 6.1 4,2 3.3 l.4 1.4 3,3 3.8 42
. DAY 5 1242 27.2 2042 15.0 6.t 5.2 4,7 2.8 1.4 0.9 0.9 3.3 36
DAY & lasl 22,1 _12.2 1446 6.6 Seb 442 3.8 5.t 2,3 0.5 1.4 33
0AY 7 9.4 28.6 _1has 18.8 6.1 4,2 5.2 5.2 2.8 0.5 0.9 1.9 37
101~120MIN OAY 1 1642 25,6 _11.9 14.5 3.4 B5e5 L) 3.4 1.7 0.9 1.7 2.6 36
DAY 2 17.1 22,2 _19.2 3.7 6.0 5.0  S.l 4.3 0.0 0.9 0.9 4,3 19
DAY 3 21.4 24,8 _10.3 17.1 6.0 1.7 5.1 5.1 2.6 0.9 0.9 4,3 40
DAY 4 14,5 29,1 .16a2 12.0 6.8 2.6 8.0 3.4 1.7 1.7 4.3 1.7 4«0
DAY S 14.5 23.9 _2%.6 12.0 3.4 1.7 4.3 6.0 2.6 0.9 2.6 2.6 37
DAY & 1.5 23,9 _12.3 17.1 6.0 5.1 2.6 6.8 1.7 0.0 2.6 1.7 36
0AY 7 13,7 30.8 _13.1 1¢.2 648 0.0 5.1 4,3 6.8 0.0 1.7 0.9 35
121-140MIN DAY | 13.7 2447 248412 12.3 2.7 6.8 41 2.7 let 0.0 led 5.5 39
DAY 2 12,3 24,7 _21448 137 5.5 le4 1.4 0.0 0.0 5.5 1o 6.8 &2
nay 3 21,9 9,6 _2l.4 19.2 0.0 beth 1.4 2.7 1.6 q,l 1.4 (Y% 3!
DAY & 1o.6 26,0 _12,) Lbu4 1.4 e Vel bote 2ol [FIR)] 2ol ban 4n
DAY S Y0 2647 13,7 _2U.% %) 4.1 1on 9.6 4.1 let 1.4 2.1 4l
DAY & 12,3 26.0 _lhay 23.3 lot 5.5 4.1 6.8 0.0 2.7 1.4 0.0 34
M DAY 7 16,4 24,7 _1%.1 17.8 3,2 5.5 1.4 0.0 2.7 2.7 2.7 2.7 37
>140MIN DAY 1 15.7 22.6 _12.2 4.8 7.0 7.0 3.5 5,2 2.6 2.6 2.6 4.3 '
* DAY 2 5.2 217 19.8 _1lHad 3.5 3.5 12.2 H.7 0.9 2.6 4.3 443 52
0AY 3 10,4 18,3 13.0 _13.0 8,7 Se2 8.7 7.8 0.9 1.7 2.6 9.6 59
. DAY & 9.6 20,9 _22.6 0.4 a,7 5,2 1.0 1.5 2.6 3.5 3.5 246 &4
DAY S 11.3 22.6 _1843 17.4 5.2 2.6 5.2 6.1 4,3 2.6 0.0 4.3 62
DAY & 10,6 2%.7 _1lBa9 17.4 6.1 1.0 3.5 3.5 0.0 1.7 2.6 2.6 37
Day 7 8,7 27.0 _1845% 19.1 7.0 3.5 6.1 2.6 4,3 3,5 0.0 1.7 34
I EEREFRERER ] ssaws ssgese B98s8 ®saas EwuESSs I ERE R ] LER SR sSEARSS xXasas azsEmE IEE R R R B3 EBEEREN asass sasse
TOTAL OAY 1 15,3 26,2 _11.3 15.6 St 4.9 3.7 3.4 2.4 1.3 1.3 2.0 36
DAY 2 15,3 25.7 _11.5 16.0 S.8 5,0 3.9 3.5 243 1.2 1.1 2.7 36
DAY 3 15,5 25,8 _1l8a2 15.1 Seb 4,9 4.0 3,A 2.1 1.4 1.1 246 36
DAY & 14,9 25,5 _)das 16,0 9.0 4,3 3.9 3.9 2.3 1.3 1.3 2.6 36
DAY 5 14.8 25,3 _ld.b 15.9 5.3 4.7 4,0 3.6 2.4 1.2 1.4 2.6 36
DAY & 14,9 25.9 _1H.3 6.4 5.6 4.7 3.9 3.5 2.0 Lot 1.2 2.1 3%
DAY 7 14,9 25.9 _19.0 10.9 5.8 hol Je4 3.4 2.2 1.2 1.1 2,2 35
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TABLE 15. Duration Vs Dally Ap Distribution for 1 importance Fiares.
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TABLE 16. Duration Vs Maximum 3-Hour ap Distribution for 1 Importance Fiares.

ecerecccenensacrncnosnanccveceMAX[MUM J-HOUR APev-cccecncececccvrcacencrcorcnsencns
DAYS PERCENT FREQUENCY OF UCCUKRENCE MEAN FLARE
DURATION

AFTER 0=10 11-20 21-30 31~40 41-50 51-60 61~70 71-90 91-110 111-130 131-150 >150 COUNT
1=20MIN DAy 1 16,0 26.3 _1lhal 17.5 5.4 6.0 3.1 2.8 1.9 1.4 1.3 2, 34 921
OAY 2 16,6 27.1 _2Q0al 14.8 4.3 4.4 ot 2.7 2.3 1.0 0.9 1.6 32
pay 3 16,3 24,1 _13.3 15.3 6.0 4.5 L] 3.1 1.8 2.0 1.2 2.5 36
DAY & 12,2 25.3 _19.1 le.B 5.2 4,3 4,1 4eb 2.7 1ot 0.9 2.9 39
OAY & 13,0 23,2 _2la4 13.7 6.7 “e8 3.9 4,3 1.7 2.1 2.0 2,6 38
VAY 6 13,4 27.7 _lial 168 b4 2ot 2.7 2.0 2.4 lou 1.4 3,7 37
- DAY 7 14,0 25.7 _22.1 14.H8 6.6 43 2.4 2.9 2.1 1.2 1.2 2,1 34
21-40MIN DAY 1 15.3 25.8 _1gal1 14.9 5.9 4.6 5,0 3.5 3,0 1.5 1.1 2.7 37 a5¢
oAy 2 15.0 2648 _12lal 143 5.0 6.6 4.7 3.6 .2 1.8 0.7 2,2 36
DAY 3 16,0 26,1 _12.8 14.2 6.1 544 LY} 4,3 2,3 1.5 1.1 23 317
- DAY 4 14,2 26,7 _19a8 18.4 5.0 447 3.6 3,2 2.7 1.4 0.3 3.2 38
DAY § i15.6 26,0 _]9.0 13.6 -1} 4.3 3.7 3.6 2.1 2.2 1.4 2.0 36
DAY & 14.9 26.3 _11.0 1642 6,0 5.3 3.7 2.1 1.4 1.5 le6 2.8 EY
DAY ? 14.2 26,7 _1B8.9 16.2 5.5 4,7 3.0 3.4 2.3 1.5 1.8 1.9 35
41-60MIN  OAY | 17.4 25.3 _12.4 16.0 4.2 5.0 3.2 3.2 2.0 1.6 2.0 3,0 37 505
DAY 2 14,9 26,7 _1B8ab 1l.5 Sl 4.8 4,0 5.9 3.0 2.0 1.0 2.6 36
DAY 3 12,5 26.7 _1940 17.2 6.3 el 444 5.0 2.8 1.6 0.8 2.6 39
DAY & 1.3 26,5 _l8.8 18,2 6.5 3.8 3.6 4.0 2.2 () 0.4 3.0 38
DAY 5 12,9 2647 _ldat 16.4 7.7 48 3.2 3.4 1.8 1.0 2.0 1.6 35
DAY b 13.9 25.1 _13.0 17.6 4.6 3.4 4.0 4.8 2.0 2,0 1.0 2.4 i6
Day 17 13,9 29.5 _12.8 1544 4.6 3.8 4.4 2.6 2.0 1.2 1.6 3.4 36
61-80MIN  0AY I 15.3 23.6 _1l.4 14.6 5.9 6.9 2.8 5.9 2.1 l.4 2.1 2.1 38 234
DAY 2 14.2 24.3 _lba 1740 8.7 6.3 3.5 2.8 la4 2.1 1.0 244 38
DAY 3 13.2 27.1 _191 11.5 4.5 6,3 4.5 3.8 3.8 2.8 0.0 3.5 40
DAY 4 11,8 27.4 22,1 13.9 1.3 L% 3.1 4.2 1.? 0.7 0.3  «.9 39
oAY 5 11.8 22.2 _2041 174 4.5 4,9 5.9 2.8 2.4 2.4 2.9 2.8 40
DAY & 12,5 25.0 _14,92 19.1 8,0 4.9 2.8 3.1 2.9 1.4 3.5 2.1 3d
DAY ? 13.5 23.3 .20.1 14.2 5.9 5.2 4.5 4.5 3.5 1.7 1.3 2.4 39
Bl1~1Q0KIN DAY 1 10,9 29.5 _15.8 19.1 3,3 3,2 2.2 3.4 2.2 0.% 242 3.3 3A 183
DAY 2 162 27.9 _13.06 12.6 2.2 6.0 3.8 4.4 4.9 2.7 2.2 Q.9 37
DAY 3 12.6 25.1 _18.86 13.7 4.9 i.A 2.2 7.1 6.0 2.2 a.0 3.4 43
DAY & 8.7 26,0 _ffa0 19.7 5.5 4.9 3.4 2.2 3.8 lol 2.2 6.0 49
‘ DAY 5 8.7 26,2 _13.1 12.6 7.7 7.7 3,3 6.0 1l 2.2 3,3 1.6 41
DAY b 9.3 23,0 _23.% 17.5 8,2 3,3 3.8 3.8 . 1.6 2.2 0.5 36
DAY 7 13,1 29.0 _12.% 16.4 3.8 2.7 2.2 G4 2.7 2.2 2.7 3.3 34
101-120MIN DAY | 14.0 23.3 _19,8 24,4 4.7 1.2 4.7 1.2 1.2 2.3 1.2 2.3 35 8%
DAY 2 8.1 18,6 _21.3 16.3 10.5 9.8 0.0 5.8 2.3 0.0 1.2 3.5 40
DAY 3 12.8 2444 _1Bab 12.8 4,7 9.3 5.8 5.8 1.2 1.2 2.3 1.2 3?
OAY 4 1146 25.6 _13.6 15.1 3.5 7.0 1.2 4.7 2.3 3,5 3.5 3.5 42
DAY 5 14,0 23.3 _1l6a3 1541 3.5 9,3 2.3 2.3 8.1 2,3 2.} 1.2 39
DAY & 1248 25.6 _1lhad 15.1 5.8 5,8 2.3 7.0 2.3 2.3 2.3 2.) 40
DAY 7 9.3 25.6 _19.6 12.8 5.8 4,7 5.4 1.2 5.8 2.3 7.0 1.2 o4
121=140MIN DAY ] 191 19.1 _11.0 25.5 4.3 2.1 2.1 2.1 2.1 2.1 2.1 2.1 35 &7
DAY 2 6.k 29,8 _21.3 21.3 2.1 0.0 443 443 241 2.1 241 4.3 45
DAY 3 12.8 27.71 _12.8 12.8 8.5 4,0 8.5 4.3 YR 241 0.0 4.3 [P
DAY 4 17.0 25.5 __.da.3 21.3 8.5 b,k 2.1 4,3 0,0 0,0 2.1 4,3 43
DAY $ 12.8 23.4 8,5 _21.3 4.3 bo4 2.1 4.3 6.4 LY 2.1 2.1 44
DAY & 4.3 31.9 _21.3 2143 0.0 .t 443 bet 4,3 0.0 0.0 0.0 34
DAY ? 10.6 25,5 10.6 _1l9.1 2.1 6.4 6.4 4.3 0.0 4.3 2.1 8.5 49
Y140M{N OAY ) 17.9 19,6 1842 14,3 5.4 7.1 4.5 6.3 4.5 1.8 0.9 2.7 al 112
NAY 2 11.6 1R.8 16.1 _23,2 3.6 13,6 7.1 45 Seh 1.4 2.1 le8 42
DAY 3 16,1 20.5 _12.9 1ll.6 3.6 6,0 6.3 3.6 3.6 4.5 t.8 2.7 42
DAY 4 T.1 25.9 1l.6 _20.8 2.7 7.1 8.0 4.5 S,k 2.7 1.3 2.7 &5
DAY 5 6,3 23.2 18.8 _21.4% 8.9 1.4 7.1 1.8 2.1 1.8 0.9 Se4 &1
0AY & Seb 27,7 _23.2 17.0 B.0 6.3 4.5 2.7 1.4 0.9 0.0 2.7 3y
DAY 7 8.0 19.6 _23.2 26.8 5.4 3.6 3.6 1.8 1.8 0.0 G.9 5.4 41
I EEREXEERERE ] 28882 23838 RR3=SR SsEIR £3E%8 ZRE2A3 295338 P R NN s238 % 238sEE ZXRABRZS EXEZRSS BEESS L R B N3 I2ESS
NTAL DAY } 15,7 25.5 _lGa8 16.5 5.2 5.5 3.7 3.5 2.2 Lot 1.5 2.5 38 2996
DAY 2 14,9 2642 _18a0 4.6 5.2 5.4 3.9 3.4 2.n 1.6 1.0 2.1 36
DAY 3 14,9 24,8 _12.8 1l4.6 5.8 5.2 4.5 4.2 2.7 1.9 0.9 246 38
DAY & 12,2 2641 _11.2 12.6 5.5 4.6 3,40 3.9 2.8 1.6 1.0 3.4 39
DAY S 13,1 26.7 _13.86 14.9 6.6 5.2 3.8 3.8 2.2 2.0 1.9 2.3 33
DAY 6 13,1 2643 _13.5 17.1 6.2 4,0 3,4 3.3 2.1 1.7 l.6 2,7 37
0AY 7 13.5 26.4 _13.3 15.8 5.6 4,3 3.3 3.2 244 [ 1.7 2.5 36
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TABLE 17. Duration Vs Dally Ap Distribution for 2 importance Flares.
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TABLE 18. Duration Vs Maximum 3-Hour ap Distribution for 2 iImportance Flares.

seecseccesacecctcanccnaccccccaHAXIMUN 3-HOUR AP==-ceccmcecccorveccccncccaracccssans
DAYS PERCENT FREQUENCY OF OCCURREMNCE MEAN  FLARF
DUKATLON

AFTER 0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-90 91=110 111-130 131-150 >150 COUNT
1-20n1IN Oay 1\ 15,1 3041 _12.4 106.1 5.4 0.0 3.2 3.2 Sele 1.1 0.0 1.1 32 93
DAY 2 9.7 21.5% _13.4 22.6 6.8 S.4 2.2 St 1.1 0.0 2,2 “.3 [}
DAY 3 10,8 19,3 _22.6 11.8 7,5 4,3 9,7 4,3 2.2 4.3 0,0 4,3 44
DAY 4 15.1 17,2 _2Q.48 20.4 “,3 2.2 4.3 4.3 2.2 3.2 2.2 4.3 4«2
OAY S 12.9 19.4 _24,1 0.1} 6.5 S.4 Lol Seb 3.2 1.1 1.1 3.2 40
OAY 6 1.8 28,0 _20.,4 18.3 9,7 2.2 3.2 0.0 1.1 3.2 t.1 1.t 32
) oAy ? 140 30.1 _18.0 19.4 4.3 4,3 4,3 1.1 3.2 0.0 ol 4,3 37
21-40MIN DAY ] 2l.6 25.0 _12.9 20.5 4% 2.3 5.1 5.7 0.0 0.0 1ol 1.l 31 HH
pay 2 14.8 25.0 _12.u 1%.2 5.7 6.8 3.4 2.3 2.3 0.0 2.3 2. BT
DAY 3 15.9 14,8 _20,5 17.0 8.0 8.0 4.5 1.1 4.5 1.1 1.1 3.4 40
DAY 4 19.3 23,9 _14.8 1l.6 5,7 9,1 2.3 1.1 S.1 1.4 1.1 4.5 «0
- DAY 5 6.8 25.0 12.5 _19.1 1ll.4 5.7 5.1 4,5 1.1 3.4 1.1 3.4 IS
DAY 6 13,6 21.6 _23,9 ll.4 AR.0 3.4 5.7 b 4.5 1.1 1.1 20 In
DAY 7 20,5 15,9 _13.3 17.0 6.8  4.% 4.5 1.1 LY Y 1.1 bel 37
41-60MIN DAY 1 16.0 29,6 ._2.2 12.3 7.« T 2.5 4.9 245 3.7 1.2 2.5 39 ul
DAY 2 el 24,7 _22.2 1141 3.1 3,7 Y. 3.1 .2 2.% 1,2 1.2 39
DAY 3 12,3 33.3 _12.3 1l.1 9.9 1.4 4.9 1.2 0.0 2.5 1.2 3.7 39
DAY 4 13.6 25,9 _12.3 117.3 3.7 1.2 6.9 2.5 2.5 3.7 1.2 6.2 &2
DAY S 8.6 24.7 _21.2 1243 Ta6 6.2 4,9 2.5 1.2 te2 1.2 2.5 35
0AY & Plel 23,9 _21.2 12.3 6.2 3.7 1.2 4.9 1.2 3.7 1.2 3,7 39
DAY 7 12.3 _39,9 14.8 @&.6 6.2 3.7 3.7 6.2 1.2 2.5 0.0 1.2 32
61-80MIN  OAY 1 9.7 32,3 _1%.4 17.7 6.5 23,2 4.8 1.6 1.6 0.0 0.0 3,2 35 02
DAY 2 17.7 19.4 _28,2 9.7 6.5 6.5 l.t 8.1 0.0 0.0 3.2 3.2 41
DAY 3 12,9 17.7 14.5 _25.8 0.0 1.6 4.8 6.5 6.5 1.6 3,2 4.8 47
DAY 4 12,9 19.4 16,1 _21.0 11.3 0.0 l.6 8.1 4.8 3.2 l.s 0.0 In
DAY S 4eB 26,2 _21.0 24.2 4.8  4.# oh 1.6 3,2 l.0 0.0 4.8 40
DAY 6 12.9 30.6 _21.,0 11.3 6.5 0.0 le6 6.8 0.0 3.2 4,8 3.2 3y
DAY 7 11.3 _38.1 16,1 11.3 4,9 4,8 3.2 3.2 1.6 0.0 0.0 4.8 33
A1-100MIN DAY 1 10,6 18,8 16.7 _LlBad 6.3 K3 4,2 6.2 6.3 0.0 6.3 2.1\ 4t R
OAY 2 ©e2 27.1 4.t __3.3 2.1 12.% 0.4 .3 0.0 2.1 2.1 He3 53
0AY 3 B.3 16,7 14.6 _10.4 4.2 10.4 0.0 8,) 4,2 8.3 6.3 4.3 62
DAY 4 4e2 22.9 8.8 _12.9 12.5 10,4 6.3 4.2 4,2 2.1 0.6 2.1 47
DAY S 4.2 3103 _20.8 12.5 4.2 4.2 8.3 4,2 4,2 4.2 0.0 2.1 61
DAY & 104 31.3 _12.5% le6.7 4.2 8.3 8.3 0.3 2.4 0.9 0.0 U.9 34
DAY 7 10,4 22.9 _20.8 16.7 2.1 8.3 8.3 2.1 4.2 2.1 2.1 0.0 37
101-120MIN DAY 1 18,2 22,7 _13.86 18.2 4.5 4.5 0.0 4.5 4.5 4,5 0.0 4.5 43 22
Day 2 tde2 13.6 _22.1 9.1 4.5 4.5 9.1 0.0 0.0 4.5 9,1 6.5 &9
DAY 3 13,6 27.3 __9.1 22.7 0.0 4.5 4.% 4,5 0.0 4.5 0.0 9.1 5¢
oAy 4 13.6 0.0 9.1 _3p % 13.6 4,5 0.0 4.5 9,1 0.0 4.5 4,5 52
oAY 5 0.0 13,6 22.7 _22.1 9.1 13,6 9.1 9.1 0,0 0.0 0.0 0.9 41
DAY b 9.1 22.7 _3ba.% 13.6 0,0 9.1 0,0 0.0 0.0 0.0 9.1 0.0 315
DAy 17 4.8 22.7 _3l.8 9.1 4.9 9.1 2.1 0.0 4.5 0.0 4,5 Q.0 349
121-140MIN DAY 1 156 19.2 _19.2 23.1 3.4 7.7 0.0 3.4 3.8 0.0 0.0 3.8 36 20
NaY 2 3.8 23.1 _23,1 15.4 3.4 11.5 I8 15,4 0.0 0.0 0.0 0.0 3d
Oay 3 7.7 23.1 _19.2 23.1 0.0 3.8 3.8 11.% 0.0 0.0 1.8 3.8 42
NaY 4 115 15.6 19.2 _23.l 3.8 11,5 0,0 1.4 0.0 0.0 3.0 0,0 «0
oAY § 1169 26,9 _13,.2 119 11.5 11.% 7.7 0.0 0.0 0.0 0.0 0.0 30
OaY 6 7.7 34,6 _30.8 15.4 0.0 3.8 0,0 0.0 3.8 3.8 0.0 0.0 29
oAy ? 23,1 11.5 _15.4 231 11.5 3.8 0.0 7.7 0.0 0.0 0.0 3.8 36
>140MIN oAy 1 9.2 33.8 _1%.4 12.3 4.6 3.1 1.5 4.6 3.1 6,2 4,6 .5 «2 o5
0AY 2 10,8 24.6 _1%.5 12.3 1.5 3.1 3.1 9.2 9.2 446 1.5 4,6 5%
OAY 3 7.7 20.0 6.2 13.8 __ 2.1 T.7 7.7 9.2 4.6 7.7 .7 4,6 61
DAY 4 6.2 13.8 12.3 10.9 _13.8 3.1 4.6 1.7 6.2 3.1 0.0 12.3 63
oAY S 6,2 21.5 16.9 __I.1 1.7 7.7 10.8 1.5 3.1 3.1 4.8 9,2 b4
oAy & 12,3 1649 15.4 _26,2 4.6 6.2 6.2 3.1 3.1 0.0 1.5 4.6 [}
oAy 7 10,8 18.5 _23.1 18.5% 6.2 3.1 4.6 Ry 0.0 6.2 1.% 3,1 [}
[EERRAYRAN] asama 29988 HSEED SHSNVS EEPNE ERESS ESIET (IR N ¥ EAaStN SSaBUN asasuan (SRS NE S ] sEeEaw anas asass
TOTAL o4y 1 46 27.8 _15.9 16.7 5.4 3.7 3.3 4 3.1 1.9 1.6 2.} N 485
DAY 2 11.5 23.1 _1%.4 44 4.5 6.2 4,7 6.0 2.9 Lot 2.3 3.5 6}
OAY 3 11.5 20,8 15,71 _15.12 St 642 S5¢b 4.9 3. 3.7 2.1 4,17 %7
DAY & 12,8 19.4 16.% _11,3 7.8 4% 3.5 4.1 4.l 245 loa 4,7 5
oAy S Teb 23.9% _20.56 15.7 Teh hab 5.8 3.5 2.3 2.1 1.2 3.7 &)
OAY & 11,8 25.4 _22.1 15.7 6.2 3,9 3.7 3.1 2.1 2.1 1.9 2.3 36
oAy ? 13,8 26.6 _18.1 1%.5 5.6 4,7 6.5 J.1 2.% 2.1 1.0 2.5 36
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TABLE 19. Duration Vs Dally Ap Distribution for 3 or 4 importance Flares.

cemsecccrcenccccnccnccscarscenssneJA|LY All=~ccmrecmcccacvecncaanacscnanees

DAYS PFRCENT FREQUENCY OF OCCURRENCE MEAN FLARE
OURATYION AFTER 0=-10 1120 21-30 31-40 4150 5160 61=70 71-80 41-90 91-100 >100 COUNT
1-20M(N Day 1 21040 0.0 10,0 0.0 10.0 0.0 10,0 2,0 0.0 0.0 0.0 19 10
DAY 2 -530Q40 0.0 0.0 0.0 0.0 0.2 0.0 0,0 0,0 0.0 10.0 22
DAY 3 _50.0 0.0 10.86 10.0 10.0 10.0 10,0 0.0 0.0 0.0 0.0 2%
DAY 4 30.0 10.0 0.0 _30.0 10.0 0.0 0,0 0.0 0.0 6.0 20.0 he
DAY S 10.0 _40,0 10.0 0.0 10,0 20.0 0,0 0.0 10.0 0.0 0.0 33
DAY 6 30.0 10.0 0.0 _19,0 10.0 J.0 0.0 0.0 0.0 0.0 20.0 %6
Day ? 10.0 _59Q0.0 20.0 0.0 0.0 0.0 10.0 10.0 0,0 0.0 0.0 27
21-40MIN DAY 1 _b8al 0,0 0.0 33,3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 17 3
DAY 2 0.0 33.3 _331.3 0,0 33.3 0.0 0.0 0.0 0.0 0,0 0.0 28
DAY 3 0,0 0,0 33.3 _33,3 0.0 0.0 33,3 0,0 0.0 0.0 0.0 45
DAY & 0.0 33.3 0.0 0.0 0.0 _34,.12 0.0 0.0 0,0 0.0 33.3 65
Oay § 0.0 33.3 0.0 0.0 _33,3 33.3 0.0 0.0 0.0 0.0 0.0 38
OAY & 0,0 33,3 0.0 _33.3 0.0 0.0 0.0 0,0 0.0 0.0 33.3 59
DAY 7 33.3 0.0 _33.3) 33.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 22
41=60MIN 0AY 20.0 _50.0 20.0 0.0 20.0 0.0 0.0 0.0 0.0 0.0 0.0 20 LY
Oay 2 20.0 _$0.0 20.0 0.0 0.0 0.0 0.0 - 0,0 0.0 0.0 0.0 13
DAY 3 0.0 _60.0 40.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 Y]
DAY 4 0.0 20.0 _40,Q9 20.0 20.0 0.0 a.0 0.0 0.0 0.0 0.2 29
DAY § 20.0 _gQ0.0 20.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14
DAY & 20,0 _49,0Q 20.0 0.0 0.0 20.0 0.0 0.0 0.0 n.o0 0.0 22
OAY 7 20.0 20.0 _20.0 0.0 0.0 0,0 20,v 0.0 U.0 0,0 20,0 53
61-80OMIN oAy } 36.4 _18.2 0.9 1R.2 9.1 18,2 0.0 0.0 0.0 0.0 0.0 26 11
DAY 2 27.3 18,2 __ 9.4 27.3 14d.2 0.0 0.0 0.0 0.0 0.0 0.0 24
DAY 3 27.3 18.2 _18.2 9.1 9.t 0.0 18,2 0,0 0.0 0.0 0,0 29
DAY & 27.3 9.1 9.1 _3h.4 0.0 7.1 0.0 0.0 0.0 0.0 9.1 33
OAY S 18.2 18R.2 9.1 _lda2 18.2 0.0 0.0 0.0 9.1 0.0 9.1 50
OAY 6 18,2 27.3 __9.1 9.1 18,2 0.0 9.1 0.0 0.0 0.0 9.1 40
DAY 7 45.5 _21.1 0.0 18,2 0.0 0.0 9.1 0.0 0.0 0.0 0.0 20
B81=-100MIN Day ) 25.0 _15.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 12 4
OAY 2 0.0 25.0 _2%.Q 25.0 0.0 0.0 0.0 0.0 0.0 0.0 25.0 &9
0AY 3 0.0 0.0 25,0 _23%.0 0,0 0.0 0.0 N.0 0.0 0.0 50,0 97
DAY & 0.0 0,0 25.0 0.0 _25,0 50.0 0.0 n.0 0.0 0.0 0.0 47
oaAY S ~30.0 25.0 0.0 25,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18
DaY 6 -30aRQ 25.0 25.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13
DAY ? _50.0 ?25.0 0.0 0.0 25.0 0.0 0.0 0.0 0.0 0.0 0.0 20
101-120MIN OAY 1 42.9 _14,13 0.0 28.6 14,3 0.0 0.0 0.0 0.) 0,0 0.0 22 ké
DAY 2 42.9 _1%.] 0.0 28.6 1443 0.0 Q.0 0.0 0.1 0.0 0.0 21
DAY 3 28.6 0.0 0.0 _2B.8 14.3 0.0 14,3 14.3 0.9 0.0 0.0 3
DAY 4 14.3 0.0 14.3 _42.9 0.0 14,3 14.3 0.0 0.0 0,0 0.0 36
Day S 14,3 14.3 _28.8 0.0 14.3 14.13 0.0 0.0 0.0 0.0 14,3 53
DAY 6 0.0 28.6 _2d.h 0.0 14.3 0.0 0.0 14,3 0.9 14,3 0.0 39
DAY ? 16,3 14,3 _§2,3 14.3 14,3 0.0 0.0 0.0 0.0 0.0 0.0 26
Tiv140MIN DAY |} 33.3 _3d.4 333 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 [T 3
Day 2 ~bbal 0.0 33,3 0.0 0,0 0.0 0.0 6.0 0.0 0.0 0,0 B
CAY 3 0.0 _thal 0.0 33,3 0.0 0,0 0.0 0.0 0.0 0.0 0.0 22
DAY & 13,4 0.0 _YJ.4 a.0 0.0 4,0 O.u v N 0.0 [T ) b}
DAY % 0.0 33.3 0.0 0.0 0.0 _33.) Q.0 0,0 0.0 0,0 33,3 9%
DAY & 33, 0.0 0.0 0.0 0.0 _313.3 0.0 0.0 0.0 33.3 g.0 50
DAY ? 33.3 0.0 _33.3 0.0 33,3 0,0 0.0 0.0 Q.0 0.0 0.0 2%
d140MIN OAY | 4l.2 _23.5 5.9 5.9 0.0 5.9 $.9 11.8 0.0 0.0 0.0 25 17
Day 2 35,3 11.6 __%.9 11.8 5.9 5.9 5.9 0.0 0.0 0.0 17.6 38
DAY 3 11.8 23.5 _23.5 0.0 11.8 5.9 0.0 0.0 0.0 5.9 17.0 48
DAY & 3.9 29.4 5.9 .11.6 17.6 11,8 5.9 0.0 0,0 0,0 5.9 3d
DAY § 11.8 11.8 _35.3 0.0 23,5 5.9 0.0 0.0 5.9 0.0 5.9 33
oar 6 29.4 _41.2 0.0 17.6 5.9 0.0 0,0 0.0 J.0 0,0 5.9 27
DAY 7 47.1 _23.5 17.6 0.0 0.0 0,0 11.8 0.0 0.0 0.0 0.0 19
SsSsussanss sSaaws S3SSs SEEEs SSE2S JSNESS ASESR SSAnE EZRESSE EBEEPS SASES BENASE ESSREs [ XX ¥} aseRa
TOTAL DAY | 43.3 _21.1 6.7 10.0 6,7 5.0 3.3 3.3 0.0 0.0 0.0 22 60
OAY 2 33,3 _23.3 10.0 13,3 8.3 1.7 1.7 0.0 0.0 0.0 8.3 23
OAy 3 20.0 18.3 _18.3 1l.7 8.3 3.3 8,3 1.7 0.0 1.7 8.3 39
DAY & 15.0 15.0 11.7 _23,3 10,0 13.3 3.3 0.0 0.0 0.0 8.3 39
DAY 5 15,0 25.0 _18.3 5,0 15,0 10,0 0.0 0.0 5.0 0.0 6.7 40
DAY & 23.3 _2843 3.3 10,0 8,3 3.3 1.7 5.0 0.0 3.3 8.3 37
OAY 7 33.3 _25.0 18.3 6.7 5.0 0.0 8.3 1.7 0.0 0.0 117 25
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TABLE 20. Duration Vs Maximum 3-Hour ap Distribution for 3 or 4 importance Flares.
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TABLE 21. Longltude Vs Mean Ap and Flare Count for All Importance Flares.

OAYS
LONGITUDE AFTER
EAST LINB DAY
(90E~b1E) DAY
0AY
oAy
LAY
0ay
DAY

-~ O ML N

60E~31E Oay
DAY
OAY
DAY
DAY
DAY
DAY

-~ O N e

CENTRAL oAy
(30E-30W) DAY
DAY
DAY
DAY
Day
DAY

- AN PN

314-60W nNay
DAY
DAY
Day
aaY
oAy
DAY

- NS W~

WEST LIMB  OAY
(61W-90W) DAY
OAY
oay
nay
DAY
DAy
R3ssazsesz: x3zx3
107 DAY
DAY
Oay
OAY
DAy
oAy
oAy

N NE NN g SN e

Day
AP
16
17
7
1]
19
18
18

18
18
13
18
19
id
17

13
13
18
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17
17
17

16
18
17
17
17
Lo
le

i8
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14
17
16
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zZ8®s
18
18
13
18
4]
17
17

INP O
IMR FLARE
AP COUNT
33 2524
14

35

37

B
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36  4bB4
37
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37
35

37 10040
37
37
36
36
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3

37 4321
36
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3r 23n
36
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E2E AXRZE
36 23940
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3s
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35

MEAN DAILY AP AND MAXIMUM 3I-HOUR aAp

tMp 1

DAY 3nR FLARE
AP AP COUNT
16 32 355
15 31

17 36

20 4l
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16 37 619
20 4}

20 4l
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19 40
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17 36

17 3% 121e
13 3¢
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in 38
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13 36

20 40 493
17 Ja
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17 36

16 33
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17 35

14 34
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16 32
3R Zs= FEE R RS
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17 36

13 3o

19 39

18 33
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ST

NP 2
DAY 3MR FLARE
AP AP CQUNT

cce oo mmeew

v N 56
15 32
le 36
22 &)
30 54
23 40
17 36

19 39 11
21 44
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22 46
20 44
18 17
20 41

21 o} 198
22 &9

25 50

25 49

21 42

18 3o

17 3

15 30 93
17 34

26 50

18 39

17 8

14 30

16 34

16 3¢ 39
20 45

24 54
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19 W7

19 36

17 34
agx LR ] 238X E
18 37 LY
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22 4%
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13 34

18 36

B-22

Mp

3

DAY 3HR FLARE
AP AP COUN?

cwa eve sccoa

17 3
13 2
25 59
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671 137
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TABLE 22. Longitude Vs Dally Ap Distribution for 0 iImportance Flares.

LANC I TUOE

EAST LInG
{90E~01E)

60E~31E

CENTRAL
({30E-30wW)

Ild-60W

WEST LIMb
(61W=-90K)

TUTAL

OAYS
AFTER
DAY
DAY
DAY
OAY
DAY
DAy
Day

~wO AL W

DAy
DAY
0Ay
OAY
oAy
DAY
DAY

~O RS WA e

DAY
DAy
DAY
DAY
DAY
DAy
OAY

~ RPN e

DAY
OAY
DAY
0AY
DAY
oAy
DAY

- S N

DAY
DAY
DAY
OAY
DAY
oAy
DAy
sasa
Day
oAy
oAy
DAY
OAY
DAY
DAy

NORALWN GO NS N

seececcecccccca- Seccecracccncnen ~=DAILY AP-~---- Secessccsctecncenan cceccean
PERCENT FREQUENCY (IF QCCURRENCE MEAN

0-10 11-20 21-30 31-40 41=50 5160 61-70 71-80 H1-90 91=100 >100
“6.6 _31,1 10,1 4.8 2.5 1.5 1.2 0.4 0.0 0.2 0.6 16
46,2 _20,2 11.0 5.9 2.6 1.2 0.7 0.9 U.4 0.3 0.7 17
43,3 30,4 1l.3 7.6 3.7 1.3 J.06 0.3 0,? 0.4 ) 17
42.7 _30.93 12.« 6.9 2.7 1.5 l.1 n.s 0.3 N.2 1.1 18
40.7 _30.2 13.9 6.5 1.4 1.2 1.5 Osb 0.4 0,6 1.3 19
41.6 _30a7 13.1 6ol 4t lo4 1.0 0.6 0,3 0.2 1.0 14
40,6 _33.3 12.6 5.5 1.0 1.7 0.4 1.3 V.4 0.1 0.6 id
bu.b _2%.5 & 6.9 2.9 1.7 0.8 U.?7 0.4 0,3 0,8 18
62.8 _30,2 11.9 1.1 3.2 1.9 0.9 0,45 0.4 0.3 0.9 lo
45.0 _21.0 13.7 7.0 2.6 1.4 0.7 0.6 N3 0.1} 1.2 18
42.0 _2%.2 1.4 6.8 3.4 1.4 0.9 0.7 0.3 0.4 0.8 18
4l.6 29,8 12.6 6.9 3.8 fe? 1.0 te3 0.5 0.2 6.9 19
43.2 29«1 12.9 6.6 3.7 1.7 0.6 0,48 V.6 0.1 (oA 18
42.8 _31l.3 13.5% 5.2 3.2 1«6 0.6 0.7 0,3 0.2 0.0 1?
42,7 _30.1 12.9 6.1 3.4 1ot 0.8 2.4 V.3 0.2 0.9 18
41,8 _30.1 13.6 6.3 3.3 1.7 0.t 0.6 0.3 0.2 1.0 18
42.3 _30.9 12.2 6.4 3.7 1.7 0.4 0.% 0,3 0.3 0.8 in
42.7 _22.8 12.3 6.7 4.0 1.8 0.6 0.7 0.4 0.1 0.6 18
42,2 _30.8 12.9 6.6 3.7 1.4 0.8 V.5 0.2 0.2 0.4 17
41.9% _3048 16.5 6.5 3.5 1.8 0.7 0.5 0.1 0.1 n.3 17
Q14 L2142 1405 5.2 3¢S 1.7 0.8 U.h 0.1 0.1 0.3 17
42,5 _30.2 12.9 6.1 3.6 1.9 0.7 0.7 0.4 0.3 0,7 18
40,6 _11.2 13.1 6.8 3.9 2.2 0.5 0.7 9.3 0.1 0,3 ¥
42,9 _3045 12.4 6.8 3.3 2.0 0.8 0.5 09,2 0.1 0.6 17
40,2 _32.1 14.4 641 3.9 1.4 0.0 n.? 0.1 0.1 0,2 17
©1,5 _3la4 13.7 6.2 3.5 1.7 0.9 0.4 0.2 n.1 0.5 17
©2,7 _3la9 2.4 644 3.) 1.6 0.4 0.3 0,1 0.2 0.3 16
42,8 _32.1 13.4 5.4 3.1 1.0 0.6 0.2 0.2 0.2 0.5 16
42,0 2642 16.0 1.6 3.8 1.8 0,8 u.5 0,2 0.1 0.5 14
41,1 _30.0 4.8 7.2 3.2 Lot 0.3 0.8 V.5 9.1 0.5 t8
4lel _31.9 12.7 6.5 3.8 1.8 0.5 0.7 0.3 0.2 0.5 %}
42,0 _3l.2 2.9 7.0 3.4 1.6 0.9 0.4 0.1 0.2 0.3 ir
41.1 _33.3 12.9 5.8 2.9 1.9 0.9 0.3 0.1 0.1 0.5 11
45.1 _2lad V3.9 .2 2.5 1.2 0.8 0,3 3.1 0.2 0.3 16
65,7 _3la8 12.4 5.2 2.0 1.1 0.6 0.4 0.3 0.1 0.9 16
ssasw zassE Saasga azsnas Ssanx asaxs nRuasas ansase asxaw asassss asnsaw amas
©3.4 _30.1 12.6 6.3 3.3 1.6 0.4 0.7 0.3 0.2 0.8 18
2.2 _30.6 13.0 6.6 3.} l.d 0.7 0,7 0.3 0.2 0.8 I6
42.9 _30.2 12.% 6.7 3,4 1.8 0.7 0.5 0.2 0.2 0.4 1d
42.1 _3D.4 13.0 6.6 3.7 1.7 .0 2.7 0.3 0.3 Q.6 18
«l.6 _30.8 13.1 6.5 3.8 1.7 0.9 0.6 0.3 0.2 0.6 18
62.6 _30.6 13.0 6.2 3.5 1.6 3.8 0.9 3.2 0.l 0.5 17
42.3 _32.0 13.7 5.3 3.2 1.5 0.7 0.6 0.2 0. 0.5 17
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TABLE 23. Longitude Vs Maximum 3-hour ap Distribution for 0 Importance Flares.

LONGITUDE

€AST LimMB
(9%e-6lE)

HNE=31E

CENTRAL
(302-30W)

J1w-604

WwEST LIMB
{61d-30M)

rae

-~ O RS WA

VN - NS T VR

~w OV WN LN NS

R R Aecasmecanacone MAXIMUM 3=HIUY Ap~==cecccaccccccnce weecmeececvervocnrnen
PLRCLNT FREYUENCY (0F UCCURRENCC HEAN
0-10 11-20 21-30 31=40 41~90 S1-60 AL~T0 71+90 1-110 111-130 131=-150 >0

craes Gcece wecte cmsem puwee cceme o= Cee wemws meMmew weemcmen Seecmew cenme= come

16,4 30.5 _1l2.1 16, 4.9 2.7 2.0 2.1 2.4 1.3 1.2 2.4 33
15.3 0.7 _l942 6.4 5.4 3.3 3.1 2.7 3.2 0.6 1.2 2.4 34
16,9 27.1 _11.3 16.2 bk 5.0 3.6 3% o) 2.1 1.0 [ 24
V6,1 27.1 _1lal 16,0 92 0.l 3¢ 5.0 [ [ 1.1 2.1 [}
Lee? 26,2 _13.3 19,4 h.4 Al 3.8 ’.1 3o Oet [} 3.0 "
La.4 2%.R _l8a1 1i9.1 6.2 L) heh 2.9 1.7 0.8 1.4 2.9 37
16,7 24,9 _20.2 15%5.9 5.2 4.4 2eY 3.5 1.3 1.3 2.2 249 37
1.7 27,0 _19.0 14,2 4.3 hed 3.3 3.3 2.4 1.6 1.4 2.4 o
19,2 25%.6 _16.2 16.0 5.4 6.6 3.2 3.9 1.4 1.6 te3 2.0 37
11,0 26.7 _l2.8 14.6 5.7 Sefi 442 .o 1.7 1.0 (PR 3.0 i¥]
15,7 24.3 _19.3 15,3 beb 5.0 4.5 3.1 1.9 tel 1Y 2.9 34
ool 2443 _13.9 1406 S.H 4.1 4.3 4,2 1.8 1.0 2.1 3.5 3
15.4 26.1 1249 15.9 5.4 3.8 3.5 4,3 2.2 1.6 1.7 2.0 37
14,9 26.3 _11.6 117.6 5.7 4.0 2.7 3.9 2.9 1.2 1.1 2.0 3%
15,2 25.7 _11.8 16,1 5.7 4.7 4.0 3.1 2.2 1.2 1.5 2.6 37
15.0 25.2 _.18.3 15.7 6.1 4.8 442 3.4 2.1 1.1 1.2 249 37
14.9 2%.2 _1%.% 14.9 5.7 4.7 3.7 4,0 2.1 1.2 1.2 2. 37
153 25.6 _18.2 15.7 5.1 44 E ) 4,0 2.8 1.3 1.3 2.8 E13
15.0 26.0 _ld.) 16.0 6.9 4.8 3.6 4.0 2.8 1.3 1.4 2.2 16
le.s 25,7 _18.2 17,2 5.6 4.9 3.7 3.7 2.3 1.4 1.2 2.0 3%
145 25.4 _19.2 17,3 Sed 3.7 3.7 3.3 2.6 1.3 1.1 2.1 35
153 25.1 _1l3.6 l4a.8 5.7 4.4 3.6 4.5 2.7 1.2 0.4 3.1 37
15,8 2601 _12.9 106.4 93 4.7 4,0 3.9 3.1 [P 0.4 2e4 3t
15.0 2%.8 _19.0 14.9 5.3 GeH  bub 3.4 2.4 1.4 0.9 2.4 3%
4.5 2641 _19.2 17.1 6ol 4,5 4,6 3.4 2.0 1.1 1.4 2.0 35
153 26,4 _12.2 14,0 4.9 4.2 At 2.8 1.9 1.0 1.1 2.7 3%
19,7 25.8 _18.5 16,4 9.l 4,7 6.5 2.9 1.9 1.7 0.9 1.4 34
15.5 2602 _18a4 17.0 bl bk 4.} 3.1 1.9 1.2 0,4 1.% 33
1%.6 2442 _19a49 17.1 9.4 4.9  s.1 4.3 2.9 1.4 1.2 2.2 37
1.6 25.2 _11.4% 15.8 6.1 9.k 4.7 3.4 2.0 1e5 0.6 2.6 Jo
16.1 25.6 _ll1ab 15.0 5.4 4.2 4.3 4.0 2.2 1.5 1.2 2.2 35
13.3 27.7 _13.1 16.5 %45 9.0 4.l 3.0 les 2.0 0.3 2.2 34
164 2648 _13.5 19.2 6.7 1.6 4,) 2.8 2.2 1.7 0.9 1.9 34
194 27,3 _12.5% 19.9 640 5.3 3.2 3.0 1.3 0.7 0.6 1.7 32
15.6 28,0 _20.4 la.b 9.7 4.8 2.4 3.0 1.8 1.0 0.4 2.4 33
sSsaws EERERE ] FaEEN saasa>s sasas S E8ES EEAAS sswzs RIaxzss aa:zassa RTHE .E 88 TSR ES ARAER
15.3 26,2 _12a2 1%.6 9.4 4.9 3.1 3.6 2.4 1.3 1.3 2.6 34
15.3 25.7 _11.9 16.0 S.8 5.0 3.9 3.5 2.3 1.2 1.1 2.7 36
1.5 25.8 _18.2 15.1 5.6 4.9 4,0 3.8 2.1 1.4 1.1 2.6 36
lae9 25.5 _13.4 16.0 5.6 4,8 3,9 3.5 2.3 1.3 1.3 2.6 36
4.8 25.3 _1B8.8 15.7 5.3 4.7 4.0 3.6 2.4 1.2 1.4 2.6 38
14.9 25.9 _18.3 16.4 5.6 4.7 3.9 3.9 2.0 Lot 1.2 2.1 4
14.9 25,9 _12.0 16,9 5.9 4.1 3.4 l.6 2.2 [.2 1.1 2,2 35
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TABLE 24. Longitude Vs Dally Ap Distribution for 1 importance Flares.

eemenecrrcuccncnccsscccannrcccccneJA[LY APerccvc—cccmccscacrrranscnncnasane
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TABLE 25. Longitude Vs Maximum 3-Hour ap Distribution for 1 Importance Flares.

etcesccescomacnnann= meemmaee. MAAI MM 3=NUUR AP===~=- “eseecccncrcccancncensccccoane
DAYS PERCENT FKEQUENCY OF NCCUKRENCE MEAN rLAKRE
LINGITUDE  AFTER 0~10 11=20 21-30 31-40 41-50 51=-60 6)=/0 71-90 91=110 111-130 )31-150 >150 COUNT
LAST LIMB DAY 1 15,9 3044 _18.1 15.9% 3.9 5.1 2.3 2.3 1.4 2.0 1.7 1,7 32 3155
(90F-61€) DAY 2 18.6 30.4 _15.3 13.2 2.4 4o H 2.4 5,1 5.1 0.3 0.3 0.4 31
DAY 3 14,9 26.2 _20.3 1441 54 3.9 3.4 3.7 3.1 2.3 1.1 le? 36
DAY & 12,1 28.5 _1#8.9 17.2 3o Yol 2.0 245 0.8 (PR 0.0 4.1 41
nay 5 (1.7 20,3 _11.1 ta.s Y,2 4.4 b .7 2.3 1ot 2.5 4.t )
DAY b 12,1 2642 _11.12 1747 Det 3.9 Se4 2.3 Dt 0.8 t.l 4.5 41
oAy 7 11,0 30.4 _20.8 1i.4 3.7 3.4 2.0 3.4 2.5 0.0 3.7 6.8 44
ANE=31¢ DAy 1 19,3 26,0 _lfa4 léoe 942 6.1 2.7 5.9 2.9 1.9 1.% 2.6 37 al9
oAy 2 12.6 22.8 _21,2 15.0 4.4 1.9 3.7 3.4 1.6 2.4 0.0 3.9 'Y
oAy 3 195.5 264.7 _16.2 19.2 4.4 b.Y 440 5.9 1.3 1.9 1.3 3.6 4l
DAY 4 12.6 258 _1%5,.2 173 63 4.8 6.1 3,2 1.8 1.1 1.3 45 43
0AY S 12.6 26,7 _15.8 12.4 7.1 6.5 4.7 .8 1.8 1.8 3.4 2.6 40 *
DAY 6 19.3 25,4 _1f.2 18.7 3,9 2.3 2.3 4.8 3.1 1.3 2.1 d.4 39
oAy 7 1.9 2643 _11.2 16,8 5.3 3.6 3.0 2.3 2.3 1.9 2.3 2.4 3o
CENTRAL 0AY 1 15,6 26.5 _15.2 171.5 6.1 5.4 3,9 2.7 2.1 1.1 1.4 1.9 35 1214
(30€E-30W} DAY 2 1641 2606 _18.% 14.0 6.1 4.0 3.3 3.7 2.4 1.5 1.3 2.3 36
DAY 3 15.6 24.0 _12.9 1l4.6 5.6 4.7 4.H 4,0 3,4 1.7 1.2 2.6 34
DAY & 123 2541 _1842 17.% 5.0 3.5 3.5 4.9 J.6 2.2 1.0 3.5 40
DAY S Ile8 24,5 _13.9 16.4 6,7 4.3 2.8 4.8 3.1 2.3 1.3 2.1 38
DAY & 1te7 25.% _19.3 17.3 5.9 5.1 3.3 3.5 2.7 1.9 1.7 2.1 37
oAy 7 13.0 24.1 _2lad 15.3 6.0 5.0 3.9 3.3 2.6 1.3 1.6 1.9 36
3lu=-604 oav 1 {17.8 21.5 _l6ag 14.8 4.9 4.1 543 5.3 2.2 1.6 1.6 4.5 40 493
pay 2 12.2 26,2 _192.3 17.0 4.7 5.7 4.9 4.1 3.0 2.2 0.4 0.4 34
Day 3 2.6 24,3 _20.1 13.8 5.9 5.9 6.1 4,5 1.8 2.4 0.4 2.2 37
DAY & 1le 26.8 _lHas 14d.9 1.3 6.l 2.6 2.8 2.6 0.5 1.6 2,4 36
0AY 5 14,8 22.7 _23.1 15.4 Se? 59 5.3 1.6 1.4 1.4 1.4 1.2 3
0AY & 13.2 28,4 _21.3 15.0 6.7 2.6 4.3 l.8 0.5 2.8 0.6 2.6 3q
OAY 7 12.8 27,8 _20.3 11.6 4.1 4,1 3.4 3.9 1.4 2.2 0.4 1.6 34
AEST LINR DAY 1 14.0 21.0 _11.1 21.0 5.7 7.0 3.8 4.4 1.6 1.0 1. 2.2 37 315
(A1W=904) DAY 2 14.9 27.6 _1842 14.0 6.0 4.3 6.7 3.2 [ 1.0 0.0 1.9 34
DAY 3 14,6 27.6 _l4,) 15.2 9.5 3.8 3.5 2.5 3.8 2.5 0.0 2.5 36
DAY & 124 2643 _1lHal 14d.1 S.4 4.8 4.1 4,1 2.5 2.9 0.6 1.0 35
0AY 5 11.7 29.8 _21.2 13.3 5.1 S.4 2.5 3.5 0.3 Y5 1.6 1.3 34
DAY & 14,9 30,5 _16.5 19,2 7.0 4.4 2.2 1,2 2.2 0ebd 1.0 2.2 33
var ? 16,8 28.3 _l6.8 17.1 5.7 4.8 1.9 3.2 2.9 0.6 0.0 1.9 32
saasnanass SAwES sasas’ YRS ananss zaxas IR EDR Y] asask 28Xy SEESBS LR ER S & S3RZgTE AESS2SV as®kasx aRas Ezzas
10TAL DAY 1 1957 25.5 _l6a8 16.5 5.2 5.5 3.7 3.5 2.2 1.4 1.9 2,5 36 2996
oAy 2 14,9 26,2 _18as86 14.6 S.2 5.4 3.9 3.8 2.6 [ t.0 2.1 Ia
0AY 3 1.9 264.8 _11.8 146 5.9 542 4.5 4.2 2.1 1.9 0.9 2.6 34
DAY 4 12,2 26.1 _11.1 11.6 5.5 “.h 3.8 3.9 2.6 1.6 1.0 3.4 39
TS ) 13,1 24,7 _19.6 14.9 6.6 5.2 3.9 3.8 2.2 2.0 1.9 2.3 33
DAY o 13.1 2643 _189.5% 117.1 6.2 4.0 3.4 3.3 2.1 1.7 1.6 2.7 37
DAY 7 13.9 26.4 _12.3 15.4 S.6 43 3.3 3.2 2.4 1.4 1.7 2.% 35
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TABLE 26. Longitude Vs Daily Ap Distribution for 2 Importance Flares.

eecscccecsecscssccnssnssnccvvannsoJA[LY AP=v=== Srsescarerecccccosansannese
DAYS PERCEMNT FREQUENCY OF OCCURRENCE MEAN  FLARE
LONGITUDE AFTER 0~10 11-20 21-30 31=40 41-50 51-560 61-70 71-80 51-90 91-100 >100 COUNT
FAST LIMB DAY 1 _55.8 21.4 1l6.1 1.8 3,6 0.0 1.8 0,0 0.0 0.0 0.0 15 %6
(90E~-81E) DAY 2 48,2 _2B.6 12.5 8.9 0.0 0,0 1.8 0.0 0.0 0.0 0.0 15
DAY 3 46,4 2648 12.5 8.9 S.4 0.0 0.0 0,0 0.0 0.0 0.0 16
DAY 4 39,3 _32.1 10.7  S.4 1.8 3.6 0.0 0,0 .0 1. 5.4 22
DAY 5 35.7 1641 21.4 10.7 7.t 0,0 0.0 1.8 0.0 1.8 S.¢ 30
DAY o 33.9 _13.6 25.0 3.6 10.7 0.0 3.0 1.8 0.0 0.0 1.8 23
- oAy 7 41.1 _32a1 8.9 1l4.3 1.8 1.4 0,0 0,0 0.0 0.0 0.0 17
60E=-31E DAY 1 4%,9 _22.0 9.0 9.0 3.6 0,0 2.7 0.0 0.9 0.0 1.8 19 111
0AY 2 34,2 _33.3 17 9.9 7.2 0.0 1.6 0,0 0,0 0.0 1.4 21
DAY 3 39,6 _26a1 11,7 9.9 S.64 2.7 0.0 0.9 0.9 0.9 1.8 23
- DAY 4 36,9 _25.2 1642 3.1 S.4 2.7 1.8 0.9 0.9 0.0 loo 22
DAY S 35,1 _32.8 l4.4 8.1 1.8 3,6 l.8 0.9 0.9 0.0 0.9 20
0AY 6 4le4 _38.0 3.6 4.1 6.3 3,6 0.0 0.0 0.0 0.0 0.9 18
OAY 7 36.0 _344.2 9.0 8.1 Seb 1.8 3.6 0.9 0.0 0.0 0.9 20
CENTRAL DAY 1 38.8 3041 10,7 8.2 5.1 3.1 1.0 1.0 0.5 0.0 1.5 21 19
(30E~30KW) OAY 2 40,8 _21.6 8.7 9.7 2.6 4.l 2.6 0,5 1.0 0.5 2,0 22
DAY 3 30,1 _22.6 14.8 10,7 8,2 2.0 2.0 1.9 0.% 0.0 2.6 25
DAY 4 30,6 _20s0 15.3 9.2 B.1 4.6 1.0 2,6 0.0 0.5 1.5 25
DAY § 32.1 _33.2 16.3 6.1 7.1 1.5 1.0 1.0 0.0 0.5 1.0 21
DAY 6 3.8 _33.7 1l.7  S.1 5.1 2,6 2.0 1.0 0.0 0,0 0.0 19
DAY 7 45,9 _25.5 13.8 6.6 4.1 2.0 1.5 0.5 0.0 0.0 0,0 17
31wW-60K DAY 1 49.6 _21.1 12.0 2,4 7.2 1.2 0.0 0,0 0.0 0.0 0.0 15 a3
0AY 2 36,9 _34,92 8.1 6,0 6,0 0,0 0.0 0.0 J,0 3.0 0.0 17
OAY 3 27,7 _21.1 14.5 13,3 6,0 3.6 2.4 0,0 0.0 3.0 1.2 26
DAY & 33,7 _32.1 16.9 4,8 1e2 448 0,0 1.2 0.0 0.0 0.0 18
DAY 5 31.3 _45.8 12.0 3.6 3.6 2,4 0,0 1.2 0.0 0.0 0,0 17
UAY 6 43.4 _32.31 10.8 3.6 244 1.2 0.0 1.2 0.0 0.0 0.0 14
DAY 7 39.8 _38.8 8.4 A.4 1.2 1.2 0.0 2.4 0.0 0.0 0.0 16
WEST LIMS DAY 1 41,0 _33.3 15.4 7.7 2.6 0.0 0.0 0.0 0.0 0.0 0.0 16 39
(61W-9UNW) OAY 2 23,1 25.6 _33.3 17.9 0,0 0.0 0.0 0,0 0.0 0.0 0,0 20
DAY 3 20.5 _33.3) 23.2 2.6 0.0 7.7 2.6 2.6 0.0 0.0 2,6 24
DAY & 28.2 _4l.0 12.C 7.7  S.1 2.6 2.6 0.0 2.0 2.0 0,0 19
DAY 5 38.5 _30.8 17.9 7.7 2.6 0,0 0.0 0,0 0,0 2.6 0.0 19
DAY 6 33,3 _32.3 15.4 10.3 S.1 0,0 2.6 0,0 0.0 0.0 0.0 19
DAY 7 41.0 _33.3 7.7 1.1 5.1 2.6 2.6 0,0 0.0 0.0 0.0 17
SESRSZZNSES EERE R 228828 BEEES FRE2SR SXZ828 EXAST EKEESE EE3ER ZIZRES X3233 ES8TXTEE xHEEE anz2 E X R ¥ ¥ ]
0TAL DAY 1 46,3 _28,2 11.5 6.6 4.7 lo4 1.2 044 0.4 0.0 1,0 13 485
DAY 2 37.7 20,1 13.64 9.7 3.1 le6 1.6 0,2 J.% 0.2 1.2 20
0AY 3 33,0 _21.6 14.8 10,1 6.2 2.7 1.4 1.0 0.4 0.4 1.9 23
DAY & 33,4 _29,.1 15.1 1.6 5.6 3.9 1.0 lo&4 0.2 Dot l.6 22
DAY 5 33.6 _33.0 15.9 6.8 4.9 1.9 0.8 1.0 0.2 0.6 1.2 21
DAY 6 39.2 _33,2 1.5 5.8 5.6 2.1 1.4 0.8 3.0 0.0 0.4 i8
oAy 7 41,6 _3141 10.7 8.2 3.7 1.9 1.6 0.8 0.0 0.0 0.2 18
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TABLE 27. Longitude Vs Maximum 3-Hour ap Distribution for 2 importance Flares.

meesmesececcencnccanccarcerc s e HAK[HUM 3=HOUR AP=-vcccccreccaccccnaccnccrccuencccarns

DaAYS PERCENT FHEQUENCY (JF OCCURRENCF MEAN PLAR
LONGITUOF  AFTFR 0-10 11-20 21-30 31-40 41=50 %1=~H0 6170 71-90 91-110 111-130 [31-(50 >i%50 CuuNtd
EASY LIMB DAy 1 14,3 _37.4% 16.3 11.9 1.% 7.1 0.0 1.8 0.0 0.0 3.6 1.8 3 94
(900-61E) DAY 2 10.7 33,9 _25.0 10.7 1.9 5.4 0.0 1.8 7.1 0.0 3.6 0.0 32

0AY 3 10,7 28.6 _11.9 1l4.} 5.4 1.1 0.9 - 4.9 1.8 5.4 0.0 0.0 36

DAY 4 19.6 21.4 _1l%.66 12.5 7.1 3.6 1.8 1.6 1.4 1.4 0.0 7.1 %]

DAY S 12,5 19.6 10.7 _12,9 10,1 B9 5.4 [ 1.4 1.4 0,0 7.1 5H

DAY 6 B9 23,2 14,3 __l.l 2144 0.0 (2.5 3.0 0.0 0.0 3.6 b4 46

DAY ? Tel 30,6 _21.4 12.% S.4 l.4 .9 7.1 1.4 [} 0.0 1.4 36
6UE-DLE VAY I 16,2 31.% _l4.4 8,1 4.5 S.4 3.6 L) 3.6 [ 2.1 2ol 39 1l

DAY 2 19.3 15,3 _2lat 15.) 3.6 Bl 4.2 1.2 1.8 2.1 [ 2.1 Y

DAY 3 193 24.3 _Ll,7 20.1 1.A 5.4 5.4 4.9 1.4 1.0 2.7 2417 62

0AY & 13:5 22.% _1241 4.4 .1 63 4.9 B 1.8 0.9 2.0 4.5 a4

DAY 5 9.0 22.% _18.2 16,2 9.9 3.6 9.0 1.8 0.9 0.9 0.9 6. 4“4 -

NAY b 17.1 18,9 _26.1 16,2 1.8 L.y 3.6 2.1 .6 6ed 1.4 lon a7

oAy 7 13.% 19.8 _11.1 2l.6 6.3 4.5 2.1 1.8 2.1 2.1 2.1 4.5 4l
CENTRAL DAY 1 12,2 26.95 _164) 117.3 1.7 2.0 5.1 3.6 4.6 2.0 1.5 3.0 a1 190
{30E-30W) DAY 2 12.8 26,0 _ld.9 10.7 q.l 2.0 4.1 7.1 20 1.5 I 7.1 49

DAY 3 12.8 16,8 16.8 _14.3 aob .t 5.6 5.1 3.6 3.6 h.1 Sl 50

DAY 4 L7 16,3 17.9 _l6.3 4,17 4k 3.1 T.1 hol et 1.0 5.6 449

DAY 5 7.1 25,0 _1d.48 11.3 S.6 .l 9.1 3.6 2.0 3.1 1.5 240 62

DAY & 9.1 2d.6 _1%.4 1d.4 G b 6.1 2.9 4,1 Jal 1.5 1.9 2.0 30

Oay 7 16,3 29.6 _1%.31 1.7 6.6 1.1 3. 1.1 2.6 2.0 0.9 2.0 i¢
Jla-o0W OAY 1 22.9 26«.1 _13.3 20.5 6.0 2.4 2.4 3.4 1.2 3.6 0.0 0.0 12 43

DAY 2 B4 20,5 18.1 _21.1 Ly [} 0.0 4.3 3.6 0.0 1.2 0.0 4

DAY 3 4.8 21.7 14.5 _16.Y 7.2 7.2 12.0 2.4 1.2 1.0 0.0 A.4 50

DAY & 9.6 22.9 1b6.9 _21.1 5.8 3.0 2.4 1.2 4.n 1.2 1.2 )b 39

DAY 5 6.8 20.9 _22.5 13.) 7.6 3.6 448 1.2 5,0 1.2 1.2 1.2 37

DAY 6 1.5 272,71 _2842 13,3 4.0 2.4 3.8 0.0 0.0 1.2 2.4 1.2 30

DAr ? 13.3 25,3 _19.3 21.7 2.4 2.4 A.h 2.4 0.0 2.4 1.2 1.2 34
WEST LIMB DAY ) Sel  2A.2 _20,2 24.2 2.6 8.1 0.0 1.1 2.0 0.0 0.0 0.0 34 N
{61W-904) DAy 2 2.6 20.% 10.3 Te7 _12agd 2%.8 12.4 5.1 9.0 2.0 0.0 0.0 45

vy 3 10,3 12.9 20.% __1.d 10.) 2.b 0.0 9.1 10,3 1.1 0.0 1.1 54

DAY & 12.8 25.6 1.7 _¢3al 10,3 2ol 1.7 0.0 2.t 5.0 2.6 0.0 34

DAY 5 S0 0.8 _25.86 15.4 2.6 LYY | 2oth 4.1 J.0 2.6 2.0 2.6 37

DAY 6 5.1 25%.6 _20.49 17.9 1.7 1.1 1.1 vl 0.0 2.6 0.0 0.0 36

DAY 7 12.8 2R8.2 _28.2 1.7 5.1 2.0 2.6 248 1.7 0.0 0.0 2.4 34
LENEENNFERE] [ BN NN ] [ RN (R NE] 28 3m 3 aengsas s33a0 =BNaER A 85N sasta Asusas A R NN EN] Arzmxan aasan [ B N N ) ArE TSR
i0TAL DAY 1 16.6 27.8 _15.9 6.7 5.4 3.7 3.1 4.1 3 1oy 1.6 2.1 37 9

DAY 2 L1.5 23%.1 _.12.5 l4.4 4.5 62 407 6.0 2.9 Lot 2.1 3.5 43

0AY 3 11.9 20.8 1%.7 _15,1 Sab 6.2 5.h 4.9 3.} 3.7 2.7 4.7 «?

DAY & 12.8 1i.4 16,95 _11.9 1.8 4.5 3.5 4,1 4,1 2.5 1.4 4.7 (%)

0AY 5 7.6 23,5 _20.8 151 toh 6.4 L] 1.4 2.3 2.1 1.2 3.7 43

DAY & 11.H 25.4 _22.1 15.17 6.2 3.9 3.1 3al 2. 2.1 1.9 2.3 36

uay 7 13.8 26.6 _L8.L 19,5 5.6 4,7 .Y 3.1 2.4 2.1 1,0 2.5 36
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TABLE 28. Longitude Vs Dally Ap Distribution for 3 or 4 Iimportance Flares.

————— “eessmecscccccean R L DAILY AP=~=-=-= B L T T -
DAYS PERCENT FREQUENCY OF UCCURKENCE MEAN  FLARE
LONGITUDE  AFTER 0-30 11-20 21-30 31-40 41+-50 51-60 61-70 71-80 41-90 91-100 >100 chunt
EAST LIMB DAY 1 _58.3 16.7 8,3 8.3 BA.3 0.0 0.0 0,0 0.0 0.0 0.0 16 12
(90E-61€) DAY 2 _5Q.0 33.3 8.3 0.0 8.3 0.0 0.0 0.0 0.0 0.0 0.0 13
DAY 3 16,7 25.0 _33.3 6.7 0.0 0,0 0,0 -8.3 0,0 0.0 0.0 25
DAY & lo.7 8.3 0.0 _33.3 8.3 29,0 8.3 0.0 0.0 0.0 0,0 37
DAY S 8.3 1647 15,7 0.0 _1lfs2 0.0 0.0 0.0 25,0 0.0 16.7 70
DAY 6 16.7 0.0 16,7 8.3 __8,3 8,3 0,0 0.0 0.0 l6.7 25.0 75
. DAY ? 16.7 Hed _33.2 0.0 8.3 0.0 2%5.0 0.0 0.0 0.0 8.3 a4
60E=-31F DAY 1 41,2 _21,5 11.8 1.6 0.0 0 5,9 0.0 9.0 0,0 0.0 19 1?7
oay 2 23,5 _2%.4% 1l.8 118 1.3 2.0 5,9 0.0 0.0 0.0 5.9 27
DAY 3 2944 11,8 _11,6 11.8 11,8 0.0 1l,8 0.0 0.0 0.0 5.9 32
DAY 4 23.5 1l.8 _2248 5.9 %.,9 il.o 0.0 0.0 0.0 0,0 11.d 39
DAY 5 17.6 _33,3 11.8 5.9 11.9 11.6 0.0 0,0 0,0 0.0 0.0 21
LAY 6 17.6 _42,1 5.9 11.8 0.0 5.9 0.0 0,0 0.0 0.0 11.8 32
DAY ? 35.3 _23.% 23.> 5.9 5.2 0,0 5,9 0,0 0.0 5.0 0,0 21
CENTRAL 0AY 1 26,1 _30.4 4.3 B.1 8.7  H.T 4,3 8.1 0.0 0,0 0,0 24 23
{30E-30W) DAY 2 26.1 13.0 8.7 _28.1 4.3 «.3 0,1 0,0 0.0 0.0 11,4 19
DAY 3 13,0 17.6 13.0 _13.0 8.7 8.7 #8.17 0.0 0.0 0.0 17,4 52
DAY & 0,0 17.4 4,3 _30,45 17.4 13,0 4,3 0.0 0.0 0.C 13.0 4A
NER A 17.4 17,4 _26a1 8.7 17.4 4¢3 0,0 0.0 9.0 9.0 8,17 1y
DAY 6 30,4 _24.1 8.7 403 17.4 0 0.0 4,3 4.7 0.0 0.0 0.0 25
DAY 7 39,1 _30,4 13.0 6.7 4.3 0.0 4.3 8.0 0.2 7.0 0.0 19
31wW-60W DAY ) .1940 0,0 0.0 0.2 0.0 25.0 0,0 0,0 0.0 0.0 2.0 20 4
0AY 2 _580.0 25.0 0.0 0.0 25%.0 0,0 0.0 0.0 0.0 0.0 0.0 19
pay 3 0,0 25.0 0.0 0.0 _29.2 0.0 25,0 0.0 0.0 25.0 0.0 55
OAY & 29.0 _25.0 9.0 50.0 0.0 0.0 0.0 2.0 0.0 0.0 0,0 25
DAY S 0.0 0.0 2%.0 0.0 _2%.0 50.0 0.0 0.0 0.0 0.0 0.0 44
DAY 6  _50.0 25,0 0.0 0.0 0.0 0.0 0,0 25.0 0.0 0.0 0.0 26
DAY 7 _50.0 25.0 0.0 0.0 0.0 0,0 0,0 25,0 0,0 0.0 0.0 26
WEST LIMB 0aY 1 .25.0 0.0 0.0 0.0 25.0 0.0 D.0 0.0 0,0 0.0 0.0 17 4
(A14-90W) OAY 2 _.50.0 25.0 25.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 12
DAY 3 _50.0 25.0 25.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12
DAY & 50,0 2%.0 29,0 0.0 0.0 9,0 0.0 0.0 0.0 0.0 0.0 ty
DAY S 25.0 _18.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 14
DAY 6 0.0 _5Q.0 0.0 50.0 0.0 0.0 0.0 0.0 0,2 0,0 0.0 23
DAY 7 25.0 _80.0 0.0 25.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 19
23338 ARE Z2381 RZTEEX 23Ex 3 PR N & EZ2EX 38RZ R t2Ezx Z23E323 EE RS % ¢ 1383z 3 B23=33 =3z 2 asas REZAV2
TOTAL DAY 1 43,3 _21.1 6.7 10.0 6.7 5,0 3.3 3.3 0,0 0.0 0.9 22 60
OAY 2 33,3 _25.3 12.0 13,3 8.3 1.7 1.7 0.0 9,0 0.0 .3 23
DAY 3 20.0 18,3 _1d.4 11.7 8.3 3.3 8,3 1.7 0.0 1.7 8.3 39
DAY 4 15.0 15,0 1l.7 _23.3 13.0 13.3 3,3 0.0 0,0 0.0 8,3 39
DAY 5 15.0 25.0 _18,3 5.0 15.0 10.0 u.0 0.0 5.0 0.0 6.1 40
DAy 6 23,3 28,1 8.3 10.0 &,3 3.3 1.7 5,0 3.0 3.3 8.3 37
DAY 7 33,3 _29.0 18.3 4.7 S.0 0.0 8.3 1.7 0.0 0.0 1.7 25
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TABLE 29. Longitude Vs Maximum 3-Hour ap Distribution for 3 or 4 importance Fiares.
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TABLE 30. Latitude Vs Mean Ap and Flare Count for All Importance Flares.

MEAN DAILY AP AND MAXIHMUM 3=HOUR AP
NP 0 P 1) NP 2 4P 3 IMP 4 TutaL
DAYS DAY 3HR FLARE DAY 3H® FLARE DAY 3HR FLARE DAY JHR FLARE DAY 3HR FLARE DAY 3HR fLARE
LATITUDE  AFTER AP AP COUNT AP AP COUNT AP AP COUNT AP AP COUNT AP  aP COUNT AP AP CAUNT
N. POLAR  OAY | 22 39 25 1o 22 5 0o o© 0 6 o 0 o 9 0 20 37 10
(>s40N) DAY 2 15 33 12 29 0o o 0o o 0o o0 15 32
DAY 3 13 24 3 16 o o 0 o 0o 0 12 23
DAY & 13 28 Tl 0 o 0o o 0 0 12 20
DAY 5 12 217 10 24 0o o o o 0 0 1t 26
DAY 6 14 34 13 24 o o o o0 0o 9 16 32
DAY 7 10 19 te 28 o o . o o 11 20
Ne MIOLAT DAY 1 17 35 5578  1s 33 767 15 31 122 28 16 1« 12 .0 3 1T 35 oauy
(158-19N) DAY 2 17 36 16 33 1T 38 31 1 121 17 3%
- gay 3 17 35 ts 36 23 48 49 101 31 &5 17 36
DAY 4 17 36 19 41 21 46 56 102 St 104 18 37
DAY 5 17 36 19 39 19 40 53 111 54 113 18 3¢
DAY 6 17 3s 19 39 17 35 39 12 105 170 17 36
DAY 7 16 33 17 3s 17 36 29 63 35 a1 16 34
N. EQUATOR DAY 1 17 36 5952 18 38 742 21 42 122 18 135 16 9 12 1 17 36 6333
10=14N) DAY 2 17 35 19 38 23 48 16 34 13 22 17 3
DAY 3 17 3o 20 40 24 46 22 48 21 <9 18 36
OAY & 17 38 20 &1 23 4 3t 67 34 .8 18 37
DAY 5 18 38 19 40 22 ab 39 A0 aa 2so 18 39
DAY 6 17 36 19 40 17 36 32 57 172 300 18 3s
DAY 7 17 3% 19 40 17 35 19 43 62 144 17 36
S. EGUATOR DAY 1 18 37 6153 19 40 747 19 39 123 25 45 13 8 1a 1 18 31 1037
(15S~14S)  Oay 2 19 38 18 37 20 44 36 68 14 18 19 38
GAY 3 19 38 19 38 22 4% 58 109 38 40 19 34
OAY & 18 38 13 37 24 46 37 N 1 1s 18 33
DAY 5 18 37 16 36 21 43 36 N 11 22 18 37
DAY 6 17 36 17 35 18 36 22 46 9 22 17 3%
DAY 7 18 37 18 36 18 36 23 46 118 18 36
S. MIDLAT DAY 1 18 36 6162 17 35 725 19 36 1le 19 39 11 43 132 1 18 35 7015
(145-395) Dar 2 18 37 17 36 20 45 30 71 ¢ 7 18 37
DAY 3 17 36 18 34 24 51 34 65 s 9 18 36
DAY 4 17 36 18 38 22 43 31 4m “ 7 18 37
OAY 5 17 36 17 36 22 43 29 45 7 18 17 36
OAY 6 17 34 16 33 20 19 32 62 36 67 17 34
DAY 7 16 34 is 34 19 37 27 si 17 22 17 34
S. POLAR DAY 1 17 32 0 17 38 10 16 22 2 0o o 0 o o0 0 17 32 Y.
(<2405) DAY 2 16 31 14 30 13 30 6 o 6 o 16 31
DAY 3 16 29 164 29 a 12 0 0 0 o 15 29
DAY & 15 27 14 28 9 16 6 o 0 o 14 27
DAY 5 15 29 10 25 14 27 ¢ o0 0 o 14 28
DAY 6 13 26 9 19 12 2% 0 o 0 o 12 25
0AY 7 1t 22 12 28 7 16 6 o0 0o ¢ 11 23
SS3ZE28288 SEZaesE SZ3 SESE SEEURE 2% 3IME IXAGS ZI8® 238 wESS33 B3 SEE E23%S TXZE EBEZX smEeAn 288 S3I® EZzxxs
T0TAL DAY 1 1A 36 23940 17 36 2996 18 31 485 22 49 sS4 16 37 6 18 36 27441
oAY 2 18 36 17 36 20 43 29 6l 11 23 18 37
OAY 3 14 36 13 38 23 a1 40 40 26 b4 13 37
DAY & 18 3s 19 39 22 4% 19 1) 37 64 ta 37
CAY § 18 36 18 38 21 43 40 19 45 113 18 37
DAY 6 1735 18 37 18 3% 31 59 89 150 17 35
DAY 7 17 = 13 36 18 36 24 S0 33 81 17 35




TABLE 31. Latitude Vs Dally Ap Distribution for 0 Importance Flares.

DAYS
LATITUDE AFTER
4. POLAR DAY
(>=40N) OAY
DAY
DAY
DAy
OAY
DAY

~NO NI W -

Ne MIDLAT  OAY
(1SN=39N]  OAY
DAY
DAY
Day
oAy
DAY

- L N -

N. EQUATOR DAY
(0=-14N) Oay
DAY
oAy
Day
DAY
DAY

-~ N

S. FQUATOR DAY
(15-14S) DAY
DAY
DAY
DAY
DAY
DAy

-~ TP -

S. MIDLAT OAY
(145-39S) DAY
DAY
DAY
DAY
1134
Day

~C N e

S. POLAK DAY
(<=408) oay
DAY
[\ 7% 4
DAy
oAy
DAY
L E R EERES S B S 238X
T0TAL oAy
Gay
DAY
DAY
DAY
oay
DAY

~N O S WA SN W —

meemeeccccccecccenccrsncevccnnrarca(JA||f AP cwcccscnccemrcscnnvermomvananene

PCRCENT FREQUENCY OF UCCURRENCE MEAN

0-10 11-20 21-30 3140 41-50 S1-60 61-70 71-80 81-90 91-100 >100
40,0 _.40.0 8,0 0.0 0,0 40 0,0 0.0 0,0 0.0 6.0 22
36.0 _3440 12,0 4,0 0.0 0.0 4,0 0.0 0,0 0,0 0.0 15
48,0 _40.0 12,0 0,0 0.0 0,0 0,0 0.0 0,9 0.0 0.0 | ¥}
36,0 .43.0 12,0 0,0 4,0 0,0 0,0 0.0 0.0 0.0 0,0 13
-96.0 32.0 #.0 4,0 0.0 0,0 0,0 0.0 G.0 0.9 0,0 t2
44,0 _430.0 12.0 0,0 0.0 0,0 0,0 4.0 0.0 0.0 0.0 te
_68.0 28.0 4,0 0.0 0.0 0.0 0,0 0.0 0,0 0.0 0,0 10
45.4 _30,3 1ll.6 5.6 2.9 1.4 0.6 0.9 0.2 0.2 0.9 17
44.1 _20.6 11.9 6.1 29 2.0 U 2.6 0.6 0,1 O.u 1?
45,8 _29,3 11.0 6.1 3.4 1.4 0.7 0.1 0,2 0.2 0.7 17
©3.3 _31.0 11.? 5.9 3.1 1.7 0.5 0.6 0.4 O.4 0.7 17
43,3 _31.1 1.7 5.3 3,13 1.6 0.4 Ged Q44 0.3 0.8 17
45.4 _30.0 12.2 5.3 2.9 1.6 0.7 0.6 J.4 Va2 0.7 17
5.2 _32.1 11.5 4,6 2.6 1.6 .5 0,6 1,2 0.1 0.6 1o
42,2 _31l.8 12.9 6.4 2.9 1.6 0.9 0.4 0.2 0.3 0.7 17
42,0 _31.3 13.1 6.6 2.9 1.5 0.6 0.5 0.1 0.2 0.6 17
62.4 _31a)1 13.1 6.0 3. 1.6 0.5 0.5 0.2 0.2 0.6 17
43,0 .2%.6 13.2 6.4 3.5 17 0.9 0.7 0,2 0.3 0.5 11
01,3 _30.4 13.3 6.3 4l t.d t.1 2.5 0.1 0.3 0.9 18
41,5 _30a2 14%.B 6.3 3.5 17 0.8 0.3 2.1 0,2 0.6 17
41.0 _3la4 15.1 .4 3.7 1.3 0.7 0.7 9.1 0.1 0.6 17
43,1 _29.8 12.7 6.6 4.2 1?2 0.9 0.7 0. 0.2 0.7 18
40.8 _30.4 12.8 7.1 3.9 1.9 0.8 0.7 0.5 0.2 0.9 19
«0,9 _30.4 12.3 1.4 44t 2.1 1.0 0.5 0.2 0.3 0.9 19
39,2 _3l.8 13.3 7.1 4.0 1.8 1.1 0.6 9.2 0.3 0.6 ty
39.3 _3la4 14.3 7.4 3.3 1.7 1.1 0.6 0.2 0.2 0.% 18
40,1 _31.5 14.0 1.0 .o 1.8 1.0 0.6 0.1 n,2 0.2 17
39,1 _32.9 14.3 6.6 3.5 1.7 0.9 0.5 0.2 0.3 0.6 18
43,2 2986 13.0 6.4 3.9 17 0.9 0.8 0,4 0.2 0.8 18
42,3 29,1 13.9 6.6 3.4 1.8 6.7 0.8 0.3 0.3 0.7 18
43,1 _2%46 13,3 6,8 3.2 1+ 0.8 0,4 0.3 0.3 0.7 17
63,0 _29.Q 13.5 7.0 3.5 1.6 0,7 0.8 0.3 0.2 0.6 17
«2.7 _29.9 13.0 7.0 3.4 le? 0.8 0.6 0.3 0.1 0.3 17
42,8 _X0.6 13.3 6,2 3,9 1.5 Oeth 0,6 0.3 0.0 0.3 1?7
43.6 _3l.8 13.7 4.5 3.0 l.6 0.7 0.1 0.3 0.1 0.4 16
21,4 _80,0 35.7 lea 1.4 0.0 0.0 0.0 0.0 0.0 N.O 17
20.0 _§1,1 32.9 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0,0 16
22.9 _85,1 28.6 2.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16
34,3 _445,3 20,0 0.0 0.0 0.0 O0.,u l.4 0.0 0.0 0.0 15
44,3 _31.1% 12.9 0.0 2.9 1.4 0.0 Lot 0.0 0.0 0.0 15
_58.8 24.3 12.9 lo4 1.4 1.6 0.0 0.0 0.2 0.0 0.0 13
_52.1 25.1 5.1 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 41
2EETETA s223x3 E23IX X X3xE3 ES3EZ EXTET X R E B 3 ZZXSS EXT RT3 Ea=3Tzx Z222EX SEEX
43,4 _30,1 12.6 6.3 3.3 le6 0.8 0.7 0.3 0.2 0.8 18
42.2 _3046 13.0 6.6 3.3 1.8 0.7 0.7 3.3 0.2 0.8 16
42.9 _30.2 12.5 6.7 .4 on 0.7 0.5 0.2 0.2 0.8 I8
42,1 _30.% 13.0 6.6 3.7 1.7 u.8 0.1 0.3 0.1 0.6 18
“l.b _30.4 13.1 6.9 LI 1.7 (V] 0.6 0.3 0.2 Db 18
42,4 _30.6 13.8 6,2 3. l.b Gott U.h 0.2 0.1 0.5 17
4203 12240 13.7 5.3 3.2 1.5 0.7 0.6 0.2 0.1 0.5 1?7

FLARL
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25

951H

5952

6153

6l

70

EY XX Y
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TABLE 32. Latitude Vs Maximum 3-Hour ap Distribution for 0 Importance Flares.

cescemecvccacscnavensmanccren=MAXIMUM I=HJIUR AP==ceec-e-~ teeacceccevecccscancascancnn
DAYS PERCENT FREQUENCY UF OCCURRENCE MEAN  FLAXC
LATITUDE AFTER 0-10 11-20 21=30 31-40 41-50 51-60 61~70 71=90 91-110 111-530 131-150 >»150 CUUNT
N. POLAR DAY 1 12.0 36.0 _24,0 12.0 0.0 4.0 0,0 . 0.0 0.0 4.0 0.0 3.0 39 25
{>=40N) DAY 2 12.0 24.0 _32,0 12.0 4.0 4.0 0.0 8,0 0.0 0.0 4.0 0.0 33
Y 3 12,0 36.0 _20.0 2u.0 0.0 4.0 0.0 0.2 0,0 0.0 0.0 0.0 24
DAY & 23,0 16.0 _32.Q 8.0 0.0 0.0 4.0 3.0 4.0 0,0 0.0 0.0 23
. DAY S 8.0 _48.0 2A.0 4.0 4,0 0.0 0.0 0.0 0.0 He0 0.0 0.0 21
DAY 6 20,0 12.0 _4Q.Q0 12.0 4.0 V] 0.0 “.0 0,0 4.0 0.0 4.0 34
- DAY 7 20.0 28.0 _48.0 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 19
M, HIOLAT DAY 1 17.1 26.5 _11.2 15.3 545 3.8 3.7 2.6 2,0 1.5 1.0 3.1 3% 5571
{1SN=39N) DAY 2 17.64 25,2 _11.1 15.5 5.6 4.5 3.7 2.8 2.0 1.7 1.0 2.9 3o
DAY 3 17.5 2609 _11.1 141 5.2 45 445 2.9 le4 1.7 1ol 2.9 35
DAY 4 1643 2547 _ld.l 1542 543 LEL] 4ok 2.9 1.8 1.3 NeH 3.2 36
OAY 5 15.8 26.0 _18.3 16.8 5.4 4. 3.3 2.5 2.0 1.2 1.2 3.3 36
DAY 6 157 27.8 _12.3 6.9 Seb 3.8 3,4 2.5 1.6 1.6 1ok 2.6 3%
DAY 7 15.8 27.3 _19.9 116.6 5.3 3.6 3,0 242 1.6 1.6 0.9 2.3 3]
te EQUATOR DAY I 14.3 25.3 _12.3 6.6 5.2 5.3 3,0 3.1 249 1.2 1.7 2.0 36 5952
{0=14N) DAY 2 4.2 2645 _18.3 16.5 6.1 4.9 3,17 2eb 2.4 1.0 1.0 2.0 35
DAY 3 14,1 25.9 _12.31 15.7 5.8 5.2 3.5 3,7 2.2 .4 1.0 2.2 36
DAY 4 15.0 25.8 _ffi,3 15.4 5.3 4.9 3.0 3.5 2.3 1.6 1.8 2.0 36
OAY § 14,7 2447 _1%:1 15.4 5.2 4,5 3.A I.b 2,6 1.6 1.8 2.7 38
DAY & lée7 2543 _15.8 16,2 5.9 5.0 3.7 3.7 2.0 1.3 1.2 2.2 36
DAY 7 la. b 2644 _18,2 16,1 5.8 4.2 3.2 4,2 2.5 1.0 [e3 2.2 35
S. EQUATOR OAY ) 1443 27.0 _l&a2 15.0 S.b6 5.5 1.9 441 243 1.2 0.9 2.8 37 153
{15-145) DAY 2 13.7 25.3 _11.2 16.17 5.2 5.3 4.2 4,7 2.6 1.1 0.9 3.2 33
DAY 3 14,0 25.1 _18.4 15.6 5.0 5.2 4.2 4.7 2.7 1.1 t.0 3.0 33
DAY & 13.0 24.5 _18.5% 17.3 5.3 5.0 &7 3.8 3.0 1.1 1.0 2.8 38
DAY 5 13.4 25.0 _18.8 16,7 Sl 4,7 Lo 4.0 3.1 0.8 1.1 245 37
DAY & 13.1 25.7 _13.4 17.1 5.7 5.0 3.9 4.l 2.7 1.3 0.8 2.1 36
DAY 7 12.6 24.6 _1%2.3 16.3 5.9 4.7 3.6 3.6 3.0 le4 0.7 et 37
S« MIDLAT DAY | 15,8 26.1 _12.6 15.5 Sel 45 4,2 3.1 244 Leb t.0 2.5 36 6162
(145-39S5) Day 2 16,1 25.7 _lhad 15.1 642 5.2 4,0 3.7 2.4 1.2 1.5 2.6 37
DAY 3 16.4 25.5 _12.8 14.5 6.3 4.5 3.8 4.0 2,1 1e3 1.3 244 36
DAY 4 15.6 25.9 _11.2 15.9 [ 2%} 4.b 3.5 3.3 1.9 1.4 1.5 2t 36
DAY 5 15,4 25.4 _lBs3 15.0 5.3 9.3 4,2 4.3 2.0 1.2 1.6 2.1 36
DAY & 16,3 25.2 _1843 15.6 5.3 5.0 bate 3.7 1.8 1.3 1.3 1.7 34
DAY 7 16.8 25.4 _1B,1 16.%5 6.0 3.8 3,7 3.4 t.9 0.9 1.4 2.0 34
S« POLAR DAY 1 4,3 17.1 25,7 _28.8 7.1 15.7 | Y 0.0 0.0 0.0 0.0 0.0 32 10
{¢2408) 0AY 2 5.7 20,0 _24,3 30.0 led 15,7 1.4 1.4 0.0 0.0 0.0 d.0 31
DAY 3 8.6 214 _22,.9 28.6 2.9 4.3 oo 0.0 0.0 0.0 0,0 0.0 29
DAY & 5.7 31l.4 _2B.8 24,1 0.0 7.1 1.6 0.0 0.0 l.4 0.0 0.0 21
DAY S 4,3 27.1 _50.0 12.9 L& B.6 let 1.4 0.0 1.6 0.0 l.6 29
DAY 6 4.3 271 _41.1 11l.4 0,0 7.1 0.0 1.4 0.0 lan 0.0 0.0 26
0AY 7 15,7 28,6 _32.9 171.1 0.0 2.9 1.6 [ ) 0.0 0.0 0.0 0.0 22
ASSESaSRRD sis83 XEEEX EESES z2Eanz xzxass Z2TEERE Az 32z E53288 (A B R ¥ S8 3X sSARSEE3X s2383aR sEeRSN asss 2T8E3
T0TAL DAY 15,3 2642 _12.3 15.6 9k 4,9 3.7 3,4 2.4 1.3 1.3 2.6 3o 23940
DAY 2 15.3 25.7 _11.9 16.0 9.8 5.0 3.9 3.9 2.3 1.2 1.1 2.1 36
nAY ) 19 2%.4 _18.2 15.1 St Lot 4.0 3.6 2.1 .6 1.1 2.6 In
DAY & 4.9 2%.% _l#.4 16.0 hoh 4.4 1.9 I 2.) [P [ 24H Jo
- (Y 5 14,8 25,3 _18s8 159 5.3 4.1 Lot 3.6 2.6 1.2 1.6 2.6 3a
DAY & 14,9 25.9 _18.31 16.6 5.8 4. 3.9 3.9 2.0 let 1.2 2.1 35
- OAY 7 14.9 2%.9 _13.0 16.9 5.8 4,1 34 3.4 2.2 1.2 t.1 2.2 35




TABLE 33. Latitude Vs Dally Ap Distribution for 1 importance Fiares.

erescnecccssssccncccscncnasccscnccaJAILY APevcccuccscccccnsccaacnacsncevenn

DAYS PERCENT FREQUENCY (F OCCURRENCE HEAN FLAKE
LATITUOF AFTER 0-10 11-20 21-30 31-40 41-50 51=60 61=70 7i=H0 Kl=-90 91-100 >100 COuNT
N, POLAR DAY 1 40.0 _40,0 20.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10 s
{>=40N) DAY 2 -80.0 20.0 20.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12

DAY 3 100,90 0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 )

DAY & 100.0 0.6 0.0 9.0 0.0 0.0 g.0 0.0 9.0 0.0 0.0 7

OAY 3 -80.0 20.0 0.0 0.0 0.0 V.0 0.0 0.0 0.0 0.0 0.0 10

DAY & 40,0 _40,0 20,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13

DAY 7 40,0 _40.0 0,0 20,0 0.0 e, 0 0.0 0.0 0.0 0.0 0.0 14
N. MIOLAT 04AY | 45.8 _J3.2 9.1 6.0 2.3 ted [ 2% ] 0.5 2.0 0.5 0.7 16 767
(15M=-39N) DAY 2 43.8 22,2 10.0 7.0 3.3 1.6 0.8 Q. 0.1 0.] 0.1 16

DAY 3 43,0 .30.9 2.6 6.0 3.1 1.7 0.4 0.7 0.1 0.l 0.9 (8

DAY 4 43,8 _22.0 12.1 6.9 5.1 2.0 0.4 0.5 0.6 0.1 1.3 19

OAY 8 40,4 _29,2 143 S8 4.0 2.9 0.8 0.7 0.4 0.3 1.3 19

0AY 6 40.3 _32.3 1.7 4.7 3.7 2.} 0.8 2.3 0.8 0.1 1.0 19

173 ) 46,2 _21.2 107 42 3.7 1.4 0.5 1.0 0.1 0.1 0.9 17
M. EQUATOR DAY 1 38.6 _2l.8 147 8.9 3.9 1.2 1.5 d.1 0.0 0.1 0.1 18 742
{0-14N)} DAY 2 41.0 _210.2 2.1 Tel 5.3 1.9 0.3 0.8 0.1 0.0 1.1 9

0AY ) 36.5 _213.8 13.7 Sl 3,2 3,8 0.5 0.4 0.0 0.7 1.2 20

OAY & 37.9 _1la4 13.0 6.7 4.2 2.0 0.9 0.8 0.1 0.7 1.1 20

DAY S 3603 _32.8 14.4 7.5 4.6 2.3 1.1 0.0 0.3 0.3 0.8 19

DAY 6 3.4 _33.4 136 S.4 4.0 l.8 1.2 O.b 0.4 0.0 1.3 19

DAY 7 37.9 _3l.8 13.2 7.1 5.4 2,2 1.1 0.3 0.1 0.1 0.8 19
Se EQUATOR DAY |} 39.9 _3l.l 1.9 T.1 4.1 2.0 0.8 0.5 0.7 0.1 1.1 19 747
(lS-NSi DAY 2 40.‘ -lz" '007 7.8 ‘.1 1.2 o;‘ 0.8 0.0 0.3 0.9 18

DAY 3 44,0 26,8 11.8 8.0 4,1 1.8 1.3 0.8 0.4 0.5 0.8 19

0AY & 39.5 _14.l 127 5.0 3,9 1.9 1.3 Qe 0.1 0.1 0.9 13

DAY 5 37.9 _33.9 13,7 7.2 3.2 1.6 1.2 0.9 0.0 0.3 0.5 18

DAY & 40,3 31,6 1%.3 4.7 3,3 2.4 2.1 0.0 0.3 0.0 0,0 17

0ay 7 39.1 _38.1 11.8 7.2 3.6 1.7 lal 0.9 0.0 0.0 0.4 18
Ss MIOLAT 0OAY 1 45.9 _28.8 13,9 4.3 3.0 1.4 0.7 0.6 0.8 0.1 0.6 1? 728
(145-39S) Day 2 65,7 _26.3 13,2 1.0 3.7 0.8 1.2 0.6 0.1 0.1 0.6 17

OAY 3 38.% .30.3 16,6 6.2 heb 1.9 1.0 0.4 0.4 0.1 0.6 18

DAY 4 19.9 _3l.s 2.1 8.6 4.4 0.7 1.0 0.} 0.8 0.1 0.7 13

DAY 3 41.2 L2140 13,5 6.9 4.1 1.5 1.0 0.7 0.t o, 0.1 1?7

oAY 6 44,0 _32.8 10.3 5.7 3.7 1.9 0.7 0.7 0.3 0.3 0.0 leé

0AY 7 46,8 _30.8 13,1 4.7 2.3 1.5 0.7 0.8 0.7 0.3 0.3 16
S. POLAR Oar 1t 20.0 _350.8 130.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 17 10
(¢=2408) DAY 2 30.0 _30.0 20.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14

DAY 3 -30.0 20.0 20.0 10,9 0.0 0,0 0.0 0.0 0.0 0.0 0.0 14

OAY & 49.0 _50.0 0.0 0,0 10.0 0.0 0.0 0.0 0.0 0.0 0.0 14

DAY S -10.0 30.0 0.0 0,0 0.0 0.0 0.0 0.0 2.0 0.0 0,0 10

oAy & -80.0 20.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,0 9

OAY 7 80,0 30.0 10.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12
assusssesas szsse SS293 S5854 RENLS IYSSS ESSSS SESEE SSEST EBSZA SASSN A53EST EERBE ssas sswus
T0TAL DAY | 4244 _3141 12.4 6.4 3.3 1,5 0.8 0.6 0.4 0,2 0.7 17 299

DAY 2 42.8 _30a6 11.7 7.2 4.2 1,2 0.7 0.6 0G.1 0.2 0.7 17

0AY 3 40,7 _30.8 13.7 6.6 3.7 2.1 0.9 0.6 0.2 0.4 0.8 19

DAY &4 40.¢ _J1.0 12.6 6.7 LYY} 1.8 1.0 0.% DIR) 0.3 1.0 19

DAY S 39.1 _3L.6 13.9 6.7 4,1 2.0 1.0 0.5 0.2 0.2 0.7 18

OAY 6 40,9 _32.8 12.7 5.1 3.7 2.0 1.2 0.9 0.4 0.1 0.6 ¢

oAy 7 4106 _32.)1 12.4 S.8 3.7 1.8 0.8 0.8 0.2 0.1 Q.6 14
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TABLE 34. Latitude Vs Maximum 3-Hour ap Distribution for 1 Importance Flares.

ecemmeccecccceroacccseconmacaa “MAXIMUM 3-HOUR AP=e~c=-ceccccaccccccrccanccccoomncnrans
DAYS PERCENT FREQUENCY DF OCCURRENCE MEAN

ATITUDE  AFTER 0-10 11-20 21=30 31-40 41-50 51-60 61-70 71-90 91-110 111-130 131-150 >150
N. POLAR DAY 1 40,0 0.0 _20.0 40.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 22
(>%40N) DAY 2 20.0 _40,.0 0.0 0.0 0.0 40.0 0.0 0,0 0.0 0.0 0.0 0.0 29
DAY 3 0.0 100,09 0.0 0.0 0,0 0.0 0,0 0,0 0.0 0.0 0.0 0.0 16
DAY & 0.0 100.,0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 14
DAY 5 20.0 _42.0 0.0 0.0 0,0 20.0 0.0 9.0 c.0 Ve 0.0 0.0 24
DAY & 20,0 _40ag 20.0 0.0 20.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 24
‘ DAY 7 20.0 0.0 _40,0 20.0 0.0 20,0 0.0 0,0 0.0 0.0 0.0 0.0 23
N, MIOLAT DAY t 17.3  29.5 _15,5 15.3 6.0 S.3 2.5 2.1 1e4 2.0 0.7 2.5 33
(15N=39N) DAY 2 17.2 26.9 _13.0 15.5 7.3 3.3 3.4 2,7 2.2 2.1 D 2.0 33
DAY 3 16.3 25.4 _1B.3 l4.l 6.6 4,2 4.6 3.5 l.6 2.5 Ued 2.7 36
. DAY & 11.2 29.1 _18.3 l4.7 5.9 4.7 5.1 3,9 2.6 1.9 0.5 4.2 41
DAY 5 1566 22,9 _11.2 14.6 7.5 5%  4.b 2.3 2.3 1.9 1.3 3.9 39
DAY 6 13.8 24.9 _12.5 19.0 6.0 3.5 2.6 2.5 1.7 2.1 1.8 4.6 39
DAY 7 13.6 27,8 _2Q,2 16.0 5.5 3.9 2.9 1.7 2.1 2.9 1.3 2.7 3o
N. EQUATOR DAY 1 1402 22.5 _1Hel 17.7  S.1 5.7 3.8 3,2 Gt 2.2 2.0 1.3 3n
(0=14N) DAY 2 13.9 25.9 19,8 l4.4 3.5 6.7 4.6 2.8 3.0 1.6 2.3 1.9 38
0AY 3 12.9 23,2 _1B8.1 17.7 6.2 5.9 4.2 3,1} 2.1 1.9 1e% 2.7 «d
DAY 4 11.5 2440 _2022 16.4 5.5 5,4 3.4 3,0 3.1 1S 2.2 3.8 ot
DAY & 11e6 23,2 _21.3 14,6 7.3 4.6 3,2 3,2 2.7 3¢5 2.8 2.2 40
DAY 6 11.5 26,1 _18.3 15.9 6.2 5.3 3,1 3.9 2.4 1.6 1.9 4.0 40
DAY 7 127 24.3 _2046 l4¢6 4.6 4,7 3.8 5.3 2.8 1.2 2.0 3.8 «0
S. EQUATOR DAY | 12.6 24.4 _12.0 17,5 4.3 6.6 4.7 5,6 1.9 0.9 0.9 3.7 40
(15-145) DAY 2 13.9 26.4 _1B.6 1643 5.5 5.5 3.6 4.6 3.5 1.3 0.5 2.3 37
DAY 3 4¢3 27.7 _1643 12.9 5.2 5.2 5.0 4.4 2.8 1.6 1.1 2.9 33
DAY 4 11.8 26,8 _15,8 22.1 6.3 3.3 2.9 2.9 3.1 1.3 0.4 2.8 37
DAY S 10.6 27.2 _12.1 16.9 6,3 5.2 3,7 4.1 2,3 1ed 1.3 1.7 36
DAY & 10,7 2842 _1lHa2 16.6 7.9 4,0 3.5 3,3 3.6 1.3 1.5 1.1 15
DAY 7 11.5 26.8 _19.4 18.2 4.8 4¢& 4,0 3,7 3.1 142 1.2 1.6 36
S. MIDLAT DAY 1 18.9 25.8 _11.0 15.0 5.5 4.1 3,9 3.0 1.2 0.8 2.3 2.3 38
(1645-395) DAY 2 165 29,9 _12.5 11.9 4.6 5.8 4.3 5,2 1.7 1e4 1.0 2.3 36
DAY 3 16l 2241 1342 13.9  S.1  S.& &b 5,9 3.7 1.8 1.0 2.2 38
DAY & 148 23.6 _lHs8 17.1 4.6 4.7 3.9 5,7 1.8 1.9 0.6 3,2 38
DAY $ 15.0 25,2 1948 13.5 5.4 S.5 3.6 5.5 Lot 1.8 2.3 1.2 36
DAY & 16.6 25.7 _12.2 16.8 4.6 Jub 4.4 3.6 0.8 1.7 1.7 1.2 33
DAY 7 16.6 26.8 _1928 14.3 7.4 4.0 3,0 2.1 1.% 0.4 2.2 243 34
S. POLAR DAY 1 10.0 10,0 0.0 _50.0 0.0 20.0 0.0 10,0 2.0 0.0 0.0 0.0 38
{¢2409) DAY 2 10,0 20.0 10.0 _50.0 0.0 20.0 0.0 0.0 0.0 0.9 0.0 0.0 30
DAY 3 10.0 _SQ.Q0 10.0 10.0 0.0 10.0 0.0 0.0 10.0 0.0 0.0 0,0 29
DAY & 0.0 40.0 _30,0 20.0 0.0 0.0 0,0 10.0 2.0 0.0 0.0 0.0 23
DAY 5 10.0 30.0 _40,0 i0.0 0,0 0.0 10,0 0,0 0.0 0.0 0.0 0,0 25
DAY 6 10.0 _.50.0 30.0 10.0 0.0 3.0 0.0 0,0 u.0 0.0 0.0 0.0 13
oAy 7 20.0 _30.0 10.0 10.0 10.0 20.9 0.0 0.0 0.0 0.0 0.0 0.0 23
IR EESEE RN SRS szsas SXS848 SEESS TS BIFEZ BEZIRS EERax 2233 IZTEBZZXS SEE382% EESEZSS EEBESE ERSRS
TOTAL DAY 1 15.7 25.5 _16.8 16,5 9.2 5.5 3.1 3.5 2.2 let 1.9 2.5 36
DAY 2 1ee9 2602 _1840 16.6 S,2 5.4 3.9 3.8 2.6 1.6 1.0 2.1 38
DAY 3 149 2448 _1248 16.6 5.8 5.2 4.5 4,2 2.1 1.9 0.9 2.6 34
DAY & 122 26,1 _12.1 11,6 9.5 46 3.4 3,9 2.6 1.6 1.0 3.4 39
g DAY 5 13,1 24,7 _19,6 14.9 6.6 5.2 3.8 3.8 2.2 2.0 1.9 2.3 34
DAY 6 13.)0 2603 _13.5 17.1 6.2 4.0 3.4 3.3 2.1 1.7 lo 2.7 37
DAY 7 13.5 26.6 _19.9 15.8 5.6 4.3 3,3 3,2 2.4 1ot 1.7 2.5 36
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TABLE 35. Latitude Vs Dally Ap Distribution for 2 importance Flares.

LATITUOE

Ne MIDLAT
(15N=39N)

N, EQUATOR
(ON=14N)

€. EQUATOR
(15-145)

Se MIOLAT
(155-39S)

S. PULAR
(<2405}

szssanmzus

TNTAL

DAYS
AFTER
Day
DAY
Day
DAy
DAY
DAY
DAY

~N O AL W -

0OAY
DAY
DAY
DAY
OAY
DAY
DAY

-~ O WA P e

DAY
DAY
DAY
oAy
DAY
Day
nay

-~ R L N

DAY
OAY
DAY
DAY
Day
(1134
DAY

~O NN -

0AY
OAY
DAY
DAY
Day
DAY
OAY
A3
DAY
DAY
DAY
DAY
oAy
DAY
DAY

NP NS WN e S ND W~

emesecsccssvcsmrncccsscnavssarmcsaJAllY AP  ececcrcccccsvacscreccncacanane

PERCENT FREQUENCY OF DCCURRENCE MEAN
0-10 11-20 21-30 31-40 4150 51-60 01=70 71-60 n1-90 91-100 >100

cocan ctmcas swven cwa e wosme Bhese cwccn scvee meece Saw ese cceoca caas

~53.3 27.9 9.0 4.l 0.8 2.5 1.6 0.0 0.0 0.0 0.8 15
42,6 _3428 8.2 T.6 2.5 l.6 0.8 ,0.,0 0.8 0.8 0.4 1?7
38.5 _22.1 14.8 6.6 1.4 4.9 0.0 0.8 0.8 2.5 1.0 23
37.7 J26a2 13.1 Ted 5.7 S.7 1.6 0,8 0.0 1.6 0.0 2t
41.8 _28.1 11.% 9.8 4,1 2.5 0.0 0.0 2,0 0.0 1.6 19
41,0 _34.% 10.7 4,1 3,3 3.3 0.8 l.6 0,0 0.0 0.4 1?7

25040 2749 5.7 8.2 4.9 0.0 U.s l.6 0.0 0.0 0.8 17
0.2 _26.2 11.5 10.7 7.4 0.4 2.5 0.0 0.0 0.0 0.7 21
33,6 .22.0 16.6 13,9 2.5 leh 2.5 0.0 0.8 0.0 1.6 23
33.6 .31l 9.8 13.9  0.R 4.1 1.6 2.5 0.8 0.0 1.6 24
32.8 _32.8 16,4 4,9 5.7 2.5 0.8 0.8 0.8 0.0 2.5 23
32,0 _15.2 17.2 4,1 3.3 3.3 0.0 0.8 0.8 0.8 2.5 22
36,9 _31.1 13.1 4,1 4.1 2,9 0.8 0.8 0.0 0.0 0.0 17
37.7 _35.2 9.8 9.0 4.1 4.1 0.0 0,0 0.0 0.0 0.0 17
39.8 _32,5 9.8 1.3 S.7 1.6 0,8 0,8 0.0 0.0 1.6 19
61,5 _22.86 12.2 9.8 4.1 0.8 2.4 0.0 0.0 0.0 1.6 20
3441 _31.2 8.9 1ll.4 7.3 0.4 3.3 0.0 0.0 0.8 1.6 22
36,6 _2241 1.4 7.3 5.7 2.4 0.4 2,4 2,0 0.0 4.1 24
30.1 _38.2 13.8 7.3 S.17 0.8 2. 0.8 0,0 0.0 0.8 21
43.1 _22.6 12.2 3.1 4.9 0.8 1l.6 03,8 0.0 0.0 0.8 18
39,8 _31,2 12.2 8.9 1.6 2.4 3.3 0.0 0.0 0.0 0.0 18
64,0 _26841 15,5 4.3 5.2 0,9 0.0 0.9 1.7 0.0 0.9 19
33,6 _130.2 17.2 7.8 6.0 2.6 0,9 0.9 0.0 0.0 0.9 20
25,0 _2540 26.7 B.8 9.5 0.9 0.9 0.9 0.0 0.0 2.6 24
5.9 _30.2 19.84 11,2 5,2 5.2 0.9 1.7 9.0 0.0 0.0 22
30.2 _29.3 2l.6 6,0 6.9 0.9 0.9 2.6 0.0 1.7 0.0 22
35.3 _32.8 10.3 6.9 10.3 1.7 2.6 0.0 0.0 0.0 0,0 20
37,9 _30a2 15.5 6.9 4,3 0.9 2.6 1.1 0.0 0.0 0.0 19

-90.80 0.0 S0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0,0 16

0.0 100.0 0.0 0.0 0.0 0,0 0.3 0,0 0.0 0.9 0,0 13

_50.0 50,0 0.0 0,0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 8

250,90 S50.0 0.0 0.0 0.0 0.0 0,0 0,0 0.0 0.0 0,0 9

-50.0 S0.,0 0.0 0,0 0.0 0.0 O.0 0,0 0.0 0.0 0,0 14

_50.0 50.0 0.0 0,0 0,0 0.0 0.0 0,0 0,0 6.0 0,0 12

100.0 0.0 0.0 0,0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 7

2asa®m EXZ3RS 2233 TERZE TNz FZ3XTE ®RZ82x XS ¥ 3 LR & &1 RZIZERXY ZEXTEEE (XX § 3
4443 _2B.2 11.5 6.6 4.7 le4 1.2 0.4 0.4 0.0 1.0 18
37.7 _30.1 13.¢ 9,7 3,7 1.6 1.6 0.2 0.4 3.2 1.2 20
33,0 _21af l4eB 10,1 6,2 2.7 1.4 1.0 0.4 0.8 1.9 23
33,4 _2%.1 15.1 1.6 5.6 3.9 1.0 l.4 0,2 0.4 l.6 22
33,6 33,0 15.9 6.8 4.9 1.9 0.3 1.0 0.2 0.6 142 21
39,2 _733.2 11.5 5.8 5.6 2.1 led 5.9 9.0 0.0 0.4 18
4106 _31a1 10.7 8.2 3.7 1.9 l.6 0.B 0.0 0.0 0,2 18

FLARE
COUNT

122

122

485




TABLE 36. Latitude Vs Maximum 3-Hour ap Distribution for 2 Importance Flares.

‘ll {TUDE

N. MIDLAT
(15N=39N)

N. EQUATOR
(ON=14N)

Se EQUATOR
{15-145)

Se MIOLAT
(155-39%)

Ss POLAR
(<=408)

TOTAL

oaxs
AFTER
DAY
DAY
Davy
Oay
DAY
Oay
OaY

- WA

DAY
DAy
1734
DAY
DAY
oAy
DAY

-~ NS WY e

DAY
DAy
DAY
OAY
oAy
oAy
DAY

~N O A S W

DAy
oAy
oAy
Day
oAy
Day
0AY

~NOWVE W~

DAY
DAY
Day
oay
DAY
DAY
0AY
LEE ]
Day
DAY
oAy
DAY
DAy
Day
DAY,

NP RS W DO NS W N -

cecccecccaccncsccccccranccearHAXIHUH 3-HIUR AP~s-ccccacemcnrccacaccccccccrccccecacs
PERCENY FNEQUENLY OF (JCCURRENCE MEAN

0-10 11-20 21~30 31-40 41-50 51-60 61-70 71-90 91-110 111-130 131-150 >150
19.7 _34.8 13.9 12.3 8.2 l.6 1.6 1.6 1.6 0.8 2.5 1.6 31
15,6 25.4 _13.9 18.9 3.3 3.3 0.8 . 5.7 1.6 1.6 1.6 3.3 36
14,8 22.1 9.8 _18.0 4.9 4.9 7.4 3.3 0.8 441 3.3 6.6 48
13.1 24.6 10.7 _18.% 7.4 3.3 4.9 le6 5.7 teo 2.5 5.7 LY
12,3 23.8 _lHd.9 15.6 Teh 3.3 T4 1.6 3.3 245 0,8 3.3 40
2143 2143 _15.%5 18.9 6.4 3.3 3.3 f.6 1.6 3.3 0.8 2.5 35
13.9 32.0 _18.2 13.9 4.1 3.1 3.3 1.6 2.5 2.5 0.3 LI} 3s
11.5 24.6 13,1 _18.0 7.4 4.1 1.6 6.6 4.9 S.1 1.6 0,8 2
8.2 27.0 13.1 _l4.8 6.6 12.3 1.6 3.3 3.3 1.6 4.9 3.3 Y]
Te4 2642 _22a) 9.8 9,0 5.7 3.3 2.5 1.6 5.7 3.3 3.3 Y
12,3 17.2 _21.2 17.2 9,0 5¢7 1.6 4.1 1.6 4.l O.b 4,9 44
6.6 22,1 _21.0 18.0 4.9 4.l 1.6 4,1 2.5 1.6 2.5 4.9 46
8.2 32,0 _13.1 17.2 b.b 4.9 Q.3 2.5 1.6 0.3 2.5 3.3 36
14,8 23.0 _22.1 13.1 4,9 4.l 4.9 4.9 4.1 2.5 l.6 0.0 35
9.8 28.5 _11.9 18.7 4.1 4.1 5.7 4.1 1.6 0.8 0.0 4.9 39
10,6 22.0 _24%a8 12.2 2.4 S.7 6.5 5.7 4.1 0.8 lad 44 44
9.8 21,1 17.1 _19.5 1.6 B.1 6.5 4,9 3.3 0.8 1.6 5.7 5
11,4 22.8 _1gad 20.3 4.1 2.4 244 Se7 4.9 1.6 1.6 6.5 46
6.5 24,4 13.0 _19.5 9.8 8.9 4.9 4.1 2.4 3.3 0.8 2.4 43
9.8 28.5 _1%.5% 17.1 7.3 2.4 0.8 6.5 2.4 3.3 0.8 1.6 36
13,0 26,8 _13.0 19.5 7.3 5.7 3.3 4.1 1.6 3.3 0.8 1.6 3o
18,1 23.3 _12.2 17.2 2.6 5.2 9.3 4,3 4,3 0,0 2.6 0.9 36
12.1 13,1 _20,21 11.2 6,0 3.4 10.3 9,5 2.6 1.7 0.9 3.4 &5
13.8 12.9 13.8 _1%.% 6.0 6.0 5.2 9.5 6,9 4.3 2.6 3.4 51
13,8 12,9 17.2 .15.5 11.2 0.9 5.2 7.8 4.3 2.6 0.9 1.7 43
8.2 24,1 _23.3 8.6 8.6 2.5 9.5 43 0.9 0.9 0.9 4.3 43
7.8 19,8 _32.8 9.5 443 5.2 10.3 1.7 2.6 0.9 3.4 1.7 39
12.9 25.0 _1%9.0 15.5 6.0 6.0 6.9 1.7 1.7 0.0 0.9 fed 3?7
0.0 _50,0 0.0 50.0 0.0 0.0 0.0 Q.0 0.0 0.0 0.0 0.0 22
0.0 0.0 _50.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0,0 30
-30.0 50,0 0.0 0.0 0.0 0.0 0.0 0.0 g.0 0.0 0.0 0.0 12
_5Q.03 0.0 50.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 lo
0.0 0.0 _50.0 50.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 27
0.0 0.0 10040 0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 25
-90.0 0.0 50.0 0.0 0.0 0.0 0.0 0.0 0.0 ¢.0 0.0 0.0 lé
IR R X % ESSES ZE8T®S Zaszs EXZESRS BRESSXR 383a3s® 23 8RN ZIIERS BEXE32XX I E X TR ER ] 2ZREER 283X
14.6 27.8 _15.% 16.7 5.6 3.7 3.3 4.l 3.1 1.9 1.6 2.1 37
11.5 23,1 _19.8 l4.4 4,5 62 .7 6.0 2.9 1.4 2.3 3.5 4)
11.5 20.8 15¢7 _15a1 5.4 6.2 5,6 4.9 3.1 3.7 2.7 q,.17 47
12,86 19,4 16,5 _11.9 7.8 4.5 3.9 447 4.1 2.5 1.4 4,7 4%
Teb 23,5 _20.8 15.7 76 be4 5.8 3.5 2.3 2.1 1.2 3.7 43
11.8 25,46 _22.1 15.7 6.2 3.9 3.7 3.1 2.1 241 1.9 243 36
13.8 26,6 _18.1 15.5 5.6 4,7 4.5 3.1 2.5 2.1 1.0 2.5 36

FLARE
COuNT

122

123

ad5




TABLE 37. Latitude Vs Dally Ap Distribution for 3 or 4 Importance Flares.

cecectsncccnccacanan ceeacas cevecvea ALY APe=cccnccccncerncacne cececsecnroaa

DAYS PERCENT FREQUENCY OF UCCURKENCE MEAN  FLARE
LATITUDE  AFTER 0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 Al-%0 91-100 3100 COUNT
No MIOLAT DAY 1 47.1 _11.8 5.9 11.8 0.0 5.9 11.4 5.9 0,0 0.0 0.0 25 17
{15N=39H) DAY 2 29,4 29,8 5.9 5.2 11.8 5.9 0.0 0.0 0,0 0.0 11.8 33

DAY 3 11.8 17.6 5.9 11.8 _11.46 11.8 11.3 0.0 9,0 5.9 5.9 46

DAY 4 11.8 6,9 5,9 _22.4 5.9 11,8 5.9 0.0 0.0 0.0 23.% 56

DAY 5 0.0 17.6 23.5 5.9 _11,3 23.5 0.0 0.0 5.9 0.0 11.4 53

DAY 6 23.5 23.5 __5.2 5.9 0.0 5.9 0.0 11.8 0.0 9.9 17.8 51

0AY 7 41,2 _12.6 17.6 5.9 0.0 0.0 5.9 5.9 0.0 0.0 5.9 29
M, EQUATOX DAY | 35.3 _41,.1 5.9 0.0 5.9 2.9 0.0 0.9 0,0 0.0 0.0 L7 i7
(ON-16H) DAY 2 41,2 2348 17,6 5.9 5.9 0.0 0.0 0.0 0.0 0.0 0.0 la

DAY 3 23.5 _29,4 23.5 171.8 0.0 0.0 S.9 0.0 0,0 2.0 0.0 21

DAY & 17.6 "11.8 17.6 _29.4 5.9 17.6 0.0 0.0 0.0 0.0 0.0 32

DAY 5 11.8 29.4 _12.6 11.8 5.9 5.9 0.0 0.0 11,8 0.0 5.9 42

DAY & 35,3 _35.3 0.0 0.0 0.0 5.9 0.0 5.9 0,0 5.9 1l.o 40

OAY 7 47,1 _23.5 5.9 0,0 11.8 0,0 11.8 2.0 0,0 0.0 0.0 21
5. EQUATAR DAY 1 35,7 _2ls& 7.1 14.3 14,3 0.0 0.0 7.1 0.0 0.0 0.0 23 e
(15-145) DAY 2 21,4 21.4 __2.1 2le4 14.3 0,0 0.0 0.0 0.0 0.9 143 35

0AY 3 7.1 21,4 14,3 _14,3 14,3 0,0 0.0 7.1 0,0 0.0 21.4 57

DAY & 14.3 2144 _18,3 7.1 21.4 1.1 7.1 0.0 0.0 0.0 1.1 35

DAY S 21.4 _35.1 28.6 0.0 0.0 7.1 0.0 0.0 0,0 0.0 7.1 34

DAY & 2104 _28a6 28.6 7.1 14.3 0.0 0.0 0.0 0.0 0.0 0.0 21

0AY 7 28,6 _21.8 35.7 0.0 1.1 0.0 T.J 0,0 0.0 0.0 0.0 23
S. MIDLAT 0AY | _58.3 0.0 8.3 16.7 8#.3 8.3 0.0 0.0 O0.¢ 0.0 0.0 21 12
(155-39S) DAY 2 41.7 __8a3 8.3 25.0 0.0 0.0 8,3 0.0 0.0 0.0 8.3 28

DAY 3 41,7 ~ 0.0 _33.3 0.0 0.0 0.0 16.7 0,0 0.0 0.0 8.3 32

0AY 4 16,7 25,0 __8.3 25.0 8.3 (6.7 0.0 0.0 0.0 0.0 0.0 29

DAY § 23.3 _l6al 0.0 0.0 50.0 0.0 0.0 0.0 0.0 0.0 0.0 27

DAY 6 8.3 25.0 0.0 _33.3 25.0 0.0 8.3 0.0 0.0 0.0 0.0 32

DAY 7 8.3 _41.1 16.7 25.0 0.0 0.0 8.3 0.0 0.0 0.0 0.0 26
I EEXEEERRR] EEBEAS ZEESES 251E8 232338 253322 I853E2a 2ZRESE 3552 X3 3%TE B53z % ESZXTZR FITEX LR N R 3 22ExSE
T0TAL DAY 1 43,3 _21.1 6.7 10,0 6.7 S.0 3.3 3.3 Q.0 0.0 0.0 22 60

DAY 2 33.3 _23.3 10,0 13,3 d.3 1.7 1.7 0,0 0.0 0.0 8,3 28

DAY 3 20,0 18.3 _18.3 .7 8.3 3,3 8.3 1.7 0.0 1.7 8,3 39

DAY 4 15.0 15.0 11.7 _24a3 10.06 13.3 3.3 0,0 0,0 0.0 6.3 39

DAY S 15.0 25.0 _18,3 5.0 15.0 10.0 0.0 0.0 .0 0.0 6.7 40

DAY 6 23.3 _28.3 8.3 10.0 3.3 3.3 1.7 5.0 0.0 3.3 8.3 37

DAY 7 33.3 _25.0 18.3 6.7 5.0 0.0 8.3 1.7 0.0 0.0 1.7 25




TABLE 38. Latitude Vs Maximum 3-Hour ap Distribution for 3 or 4 importance Flares.

memscseccccaccccecancaraccacceMAXIMUN 3HOUR AP=cesccocccocomcacaanccconcoccconcans
DAYS PERCENT FREQUENCY OF OCCURRENCE MEAN FLARE
LATITUOE

AFTER 0-10 11-20 21-30 31-40 41-50 51=60 61=70 71=90 91-110 111-130 131=150 >150 COUNT
Ne. MIDLAT DAY 1 11.8 _51,1 0.0 5.9 0.0 0.0 5.9 .0,0 0.0 0.0 11.8 17.6 66 17
(15N=39N) DAY 2 5.9 11,8 23.5 _11,8 1l.8 0.0 0.0 11.8 5.9 0.0 0.0 17.6 70
DAY 3 11.8 0.0 5.9 17.6 0.0 0.0 0.0 11.8 _11,8 5.9 11.8 23.5 99
DAY & 0.0 5.9 5.9 5.9 11.8 5,9 ll.s 0,0 _ll.3 11.8 5.9 23,5 102
DAY § 0,0 0,0 5.9 17.6 5.9 0.0 11.38 0.0 _11.4 11.8 11.8 23.% 115
DAY & 0.0 11.8 17.6 _23,% 0.0 5,9 0.0 0.0 0.0 5.9 11.8 23.5 89
- DAY 7 5.9 29,4 11.8 __5.9 5«9 5.9 0.0 0,0 5.9 1.8 0.0 17.6 89
N. EQUATOR DAY 1 5.9 35,3 _12.6 11.8 5.9 11,8 0.0 5.9 5.9 0.0 0.0 0.0 33 17
(ON=14N] DAY 2 23.5 23.5 _23.5 0.0 5.9 ll.8 0,0 5.9 0.0 0.0 5.9 0.0 33
oAY 3 5.9 17.6 17.6 .23.3 5.9 5.9 0.0 5,9 5.9 5.9 0.0 5.9 48
. OAY & 0.0 11.8 17.6 11.9 _ll.8 0.0 11.8 5.9 5.9 1i.8 5.9 5.9 66
DAY S 5.9 11.8 23.5 5.9 _ll.8 0.0 0.0 11,8 5.9 5.9 0.0 7.6 89
DAY 6 17.6 23.5 _29.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 17.6 11.8 7l
DAY 7 5.9 29.4 _23.5 5.9 5.9 11,8 0.0 0.0 0.0 0.0 0.0 17.6 49
S. EQUATOR DAY 1 14e3 2146 _21a8 Tol 0.0 7.1 0.0 21,4 0.0 0.0 7.1 0.0 43 10
{1S~14S) DAY 2 71 2144 7.1 _1443 0.0 0.0 2l.4 7.1 0.0 7.1 0.0 1lé.3 65
DAY 3 7¢1 0.0 14.3 0.0 14.3 _14,3 0,0 21,4 0.0 0.0 0.0 28.6 101
DAY & Tel 14,3 7e) 1443 0.0 _lag3d 0.0 7.1 14,3 7.1 7.1 7.1 61
DAY S 741 14,3 14,3 28,6 7.1 0.0 7.1 7.1 0.0 7.1 0.0 7.1 67
DAY & Tel 0.0 28.6 _23.8 Tel 1.1 0.0 14,3 7.1 0.0 0.0 0.0 45
DAY 7 0.0 21,4 2l.4 _28,6 0.0 0.0 14,3 0.0 7.1 7.1 0.0 0.0 44
S. MIDLAT DAY i 0.0 41,7 _18.1 0.0 0.0 0.0 1l6.7 16.7 0.0 0.0 8.3 0.0 46 12
(155-39S) DAY 2 25.0 16,7 __B8,3 0.0 0.0 0.0 16,7 16.7 0.0 0.0 0.0 16,7 66
DAY 3 16,7 25.0 0.0 __8,3 8.3 0.0 .3 0.0 8.3 0.0 16.7 8.3 61
DAY & 1647 8.3 3.3 8.3 _2%0 8.3 0.0 25,0 0.0 0.0 0.0 0.0 44
0AY 5 0.0 33.3 _1642 0.0 0.0 16.7 16.7 16.7 0.0 0.0 0.0 0.0 43
DAY & 0.0 8.3 16.7 8.3 0.0 0.0 412 16.7 0.0 0.0 0.0 8.3 63
DAY 7 0.0 8.3 _41.1 0.0 4.3 25,0 8.3 0.0 0.0 0.0 0.0 3.3 «8
SESSSBUSZES SNazESs SEESEE SB2333 [ F & 3 SEES&EE Z2E2ESSZX BILIEEE LR R R £ 4 ZEEZES ZEE2332 HSSEIEER SIRENSE SEBRE [ X R &1 TEERZ
Totat oAy 1 3.3 3847 _13.3 6.7 L7 5.0 5.0 10.0 1.7 0.0 8.7 5.0 47 60
DAY 2 19.0 18.3 _14.1 6.7 S50 3.3 8.3 10.0 1.7 1.1 1.7 11,7 57
0AY 3 10,0 10.0 10.0 13.3 __fal 5.0 1.7 10,0 6.7 3.3 6.7 1647 79
o4y 4 5.0 10,0 10.0 10.0 11.7 __£,7 6.7 8.3 3.3 8,3 5.0 10.0 72
DAY 5 3.3 13.3 15.0 13.3 __tal 3.3 8.3 8.3 5.0 6.7 3.3 13.3 82
0AY 6 6.7 11.7 23.3 _15.0 1.7 3.3 3.3 4.7 1.7 1.7 3.3 1.7 68
DAY 7 3.3 23,3 _23,3 10.0 5.0 (0.0 5.0 0.0 1.3 5.0 0.0 1.7 54
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TABLE 39. Year Vs Mean Ap and Flare Count for All importance Flares.

YEAR

eamvonsvus

BEG INNING
(t976-717)

RISE
(1978-80)

HAK IMUM
(1980-82)

FaLlL
(1983-84)

END
(1984-d6)

TOTAL

0AYS
AFTER
oAy
DAY
0ay
0AY
DAY
Oay
DAY

- O NS W e

DAY
OAY
DAY
Cay
DAY
DAY
DAY

- PN N

DAY
DAY
DAY
DAY
DAY
DAy
DAY

P RS WN -

gAY
DAY
0AY
DAY
0ay
DAY
OAY

-~ TSN

DAY
DAY
DAY
DAY
DAY
DAY
DAY
sssa
DAY
DAY
DAY
DAY
DAY
DAY
oay

WOV ESEWNEE YO RS W -

OAY
AP
16
17
15
17
18
17
17

14
ls
14
14
15
14
14

20
20
20
20
19
19
19

19
19
19
19
20
18
19

16
17
17
15
15
14
14
=8
18
18
18
19
18
17
17

inP
IHR
AP
36
36
33
37
39
37
35

30
30
30
31
31
30
29

41
40
40
40
39
33
38

EX)
40
40
«0
41
39
39

33
35
35
32
32
30
30
LR 2
36
36
36
36
6
3%
3%

FLARE
COUNTY

458

7830

9946

4323

1383

23940

DAY
AP
17
18
21
21
14
i5
12

14
14
15
16
15
18
14

19
19
20
21
20
20
20

21
19
21
20
20
20
19

17
19
20
18
17
16
17
sER
17
17
13
19
18
18
13

MEAN DAILY AP AND MAXIMUM 3-HOUR

AP 1
3HR FLARE
AP COUNT
38 43
39

41

42

29

29

26

29 1014
28
31
34
33
32
29

40 1467
«0
42
43
41
4«0
40

42 397
40
42
40
41
41
4l

3 95
39

40

37

36

15

39
%3 EEXXEF
36 2996
36

38

39

38

37

36

INp 2
DAY 3HR FLARE
AP AP COUNT
15 29 13
20 42
32 64
20 <1
20 43
21 46
17 31
13 28 172
16 35
21 44
18 39
16 33
16 32
15 31
22 &3 233
23 48
25 49
25 48
24 48
20 39
21 &2
19 «l G4
20 43
23 45
25 45
23 47
19 4«0
14 30
20 138 13
Il 67
28 49
31 58
28 54
10 21
13 286
L R ¥ =3 EXZXZm
18 37 85
20 43
23 47
22 45
21 43
18 36
18 36
B-40

OAY
AP
59
45
69
39
24
1o

8

21
34
42
47
34
25
18

23
22
33
34
4“4
39
30

22
34
38
3t
26
26
20

11
&7
90
7
91
23
23
BEX
22
29
40
39
40
31
24

1up
3HR
AP
80
80
154
111
&3
15
15

59
r2
a8y
33
11
49
46

43
51
63
67
86
71
57

41
63
71
56
47
55
40

22
41
153
135
176
47
05
49
61
80
1
79
589
50

AP

3
FLARE
COUNT
1

14

25

11

3
AREET
54

MP &

DAY 3IHR FLARE
AP AP CNUNT
21 32 [}
¢ 22

4 9

9 27

14 32

s 32

18 27

25 174 2
g9 23

37 108
67 122

34 7.
41 123

21 67

9 la 3
13 21

21 53

26 37

62 165

118 207

45 109
[} 0 ¢}
1) [}
[4] 0
0 0
0 0
0 o]
0 [}
0 0
0 0
[} 0
0 [}
o] 0
[} ]
o] 0

L X 3 3 2SE ZRTEZETW
16 317 [
11 23
26 64
31 b4
45 113
HY 150
33 81

AP
16
17
16
17
13
17
8

14

14
14
15
15
14
14

20
20
20
20
20
19
19

19
19
20
20
20
19
19

16
17
17
16
15
16
15
LE 2 3
18
18
18
18
18
17
17

TOTAL
DAY 3N’ FLARE

AP
36
36
34
38
3a
37
34

30
30
30
31
32
30
29

4l
40
40
40
40
33
b L}

33
40
49
40
&1
39
39

34
30
36
33
32
31
31
36
37
37
37
3?7
35
35

COuNT

516

9032

11654

47AS

1494

27481




TABLE 40. Year Vs Dally Ap Distribution for 0 importance Fiares.

1]
--~---~---—-----------------------DAlL' AP mcovacerssnvnavsccnssscnsncacocas
DAYS PERCENT FREGUENCY NF JCCURRENCE MEAN  FLARE
YEAR AFTER 0~10 11-20 21-30 31-40 4150 51-00 61-70 71-¢0 41-90 91-100 >100 COUNT
BECINNING OAY 1 _52,2 24.0 8.5 3.3 2.0 1.1 0.2 0.7 0.2 0.4 2.4 16 458
(1976-77) OAY 2 _53.3 2B.4 6.6 3.1 2.2 2.0 0.7 0,7 0.2 0.2 2.3 17
DAY 3 _§6a.6 27.3 7.0 2,2 1.7 2.0 0.7 0.2 0,0 0.0 2.4 15
DAY &  _52.6 26,0 7.6 4.1 3,7 2.4 0,7 0.2 0.0 0.0 2.6 17
- DAY 5  _52.4 22.9 ll.8 4,1 2,8 1.3 0.2 0.2 0.4 0.0 3,7 18
DAY 6  _43.6 26.9 11.8 3.5 3.1 J.4 1.3 0.7 0.4 0.0 2.4 1?
- DAY 7 _52.8 23.4 12,9 3.5 3.3 0.7 0,4 0.0 0.4 0.7 2.0 17
RISE DAY 1 _5246 28.6 9.1 4,9 2,2 1.1 0,6 0.5 0,2 0.1 0.4 14 7930
(1978-80) OAY 2 _52,4 28,5 9.7 4.8 2.1 l.l 0.3 0.6 2.3 0.1 0.3 14
DAY 3 _93,4 28.0 8.9 4.8 2,2 1.1 0,5 0.4 0.2 0.1 0,2 14
' DAY 4 _52,2 23.1 9.4 4.7 2.5 le3 0.5 0.4 0,2 0.2 0.3 14
DAY 5  _8l1,8 29.0 8.7 4.3 2.6 1.4 0.8 0.5 0.3 0.1 0.4 15
DAY 6  _S3.1 29.4¢ 8.8 4,6 2.3 1.2 0.5 9.3 0.2 0.1 0.4 14
DAY 7 _53.1 29¢9 H.7 4.0 2,0 1.0 0.5 0.3 0,2 0.0 0.3 14
MAK IMUM DAY 1 36,0 _31,3 148 Te4 4.3 2,1 1.2 0.8 0.2 0.4 1,0 20 9946
(1980-82) OAY 2 34.9 _32.9 15.2 7.7 3.9 2.2 0.8 0.6 0.2 0.4 1.1 20
DAY 3 364 _3221 14.3  Te4 4.0 2,3 0.9 0.6 0,2 0.5 1.1 20
DAY 4 35,0 _33.3 leo7 7.6 442 1.9 0.9 0.8 0.3 0.5 0.9 20
DAY % 35,6 3249 15.1 7.8 4.1 1.4 1.0 0.7 9,2 0.3 0.7 19
DAY 6 35,1 _32.1 16.3 7.3 4,2 1.9 0,3 0.6 0,2 0.2 0.5 19
DAY 7 35,2 _34.3 16,2 6.2 3.9 1.7 0.7 0.8 0.2 0.3 0.7 19
FALL DAY 1 39,8 _29.7 15.2 649 3.3 1.7 1.0 1.0 0.7 0.1 0.6 19 6323
(1943-84) DAY 2 3741 _3Q.0 §5.3 T3 4.3 2.1 0.9 1.5 0.6 0.0 0.3 19
nay 3 3641 _29.0 1643 9.3 4,3 2.0 0.9 0.6 0.6 0.0 0.5 19
DAY & 35,6 .22.0 17.2  B.5 4.7 2.1 1,0 1.0 0.5 0,0 0.3 19
OAY S 34,3 _23,7 17.6 8.6 4.3 2.1 1.1 0.8 0,4 0.1 0.4 20
DAY & 36,8 _29.9 17.4 7.5 5,0 2.1 1.1 0.7 0,3 0.9 0.3 15
DAY 7 35.8 _31a2 17.8 6.5 4.1 2.1 1.1 0.9 0.3 0.0 0.3 19
END DAY 1 _%0a2 29.2 9.6 S,1 2.2 0.6 G.4 0.5 0,2 0.1 1.0 16 1383
(1924=86) DAY 2 48,3 _22.5 1.6 6.0 2,5 1.% 0.7 9.2 0.2 0.2 1.2 17
DAy 3 47,6 _3lsl 9.9 5.7 2.0 0.7 0.8 0.3 0.2 0.1 1.5 17
DAY & _S1.8 28.6 9.0 4,7 2.5 0.9 1.0 0.3 0.1 0.4 0.6 15
DAY 5 48,8 _32.9 9.5 64¢2 2.2 1.5 0.5 0.1 0.1 01 0.6 15
DAY 6  _43,9 30.8 9.5 4.3 2.7 l.4 0.6 0.4 0,1 0.0 0.1 14
DAY 7 48,3 _32.2 11.1 3.0 2.1 1.7 0.9 0.4 0.1 0.0 0.2 14
EESEIREEEAS FTRARXRT T2 XEE ZESSSSE sESZS (X & X &3 FZzx2 xa2zEXR ZEEZR2TS XXTZTER BERZE EZETEZSE t R E X L2 2 ¥ 3 EEZESR
TOTAL DAY 1 3.4 _30.1 12.6 6.3 3.3 1.6 0.8 0.7 0.3 0.2 0.8 18 23940
oAy 2 62,2 _30.6 13,0 6.6 3.3 1. 0.7 0.7 0.3 0.2 0.8 13
oAY 3 42,9 _30.2 12.5 6.7 3.4 1.8 0.7 0.5 0.2 0.2 0.8 18
DAY & 42,1 _30.8 13.0 6e6 3.7 1.7 08 0.1 04) 0.3 0.6 13
DAY 5 41,6 _30.8 13.1 6.5 3,6 L.l 0.9 0.6 0.3 0.2 0.0 13
DAY 6 42.4 _30.6 13.6 6.2 3.5 1.6 0.8 0.5 0,2 0.1 0.5 17
DAY 7 42,3 _32.0 13.7 5.3 3.2 1.5 0.7 0.6 0,2 0.1 0.5 17
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TABLE 41. Year Vs Maximum 3-Hour ap Distribution for 0 importance Flares.

cecteccecmcrcscccennvrecacncanaHAXIMUN 3-HOUR APe=c~cvscccccnscccncccraccnccvccccons
DAYS PERCENT FRLJUENCY UF OCCUKRRENCE MEAM  FLARE
YEAR AFTER 0-10 11-20 21-30 31-40 41-%0 51=60 61~70 71=90 91~110 111-130 131-150 >150 COUNT
AEGINNING DAY 1 15.7 31,7 _20.7 11.6 6.8 1.3 2.0 2.4 1et 0.9 0.9 5.0 36 45K
(1976=17) DAY 2 19.7 2R8.2 _19.2 13.3 5.2 2.0 2,0 - 3,3 0.7 0.4 0.9 5.2 3
DAY 3 21,6 _31.8 16,2 118 6.3 2.4 1ol 1.7 1ed 1.5 0.0 4.1 33
DAY & 22,5 2647 11,9 11.8 5.5 1,5 2.4 1.7 547 1.5 0.6 4ub 37
DAY S 2642 23.1 _13a5 13.8 4.6 2.4 3.1 0,4 5.5 1.7 N2 5% 19
DAY & 2140 2447 _1348 1442 4.6 2.6 2.8 2,0 2.6 0.9 0.7 5.5 37
DAY 7 21,08 2407 _1843 15401 5.2 2.6 1.3 1.1 4.6 0.9 0.2 4.l a5
RIS oAy 1 2246 _24.0 1647 13.4  4al 3.1 3.9 1.4 1.5 1.t 1.3 2.1 30 7430
(197e-80) oAy 2 2203 2241 15.7 13.8 4.8 3.1 3.9 1.4 1R 1.1 0.8 2.0 .30
OAY 3 22,6 _2344 16.6 13,3 4.2 2.4 4.0 1.5 1.5 1.2 0.9 1.9 30
DAY & 21.5 _23:2 17.6 13,8 4.6 ok 3.9 1.4 1.4 1.3 0.8 2.2 31
DAY S 2004 _2Ba5 17.3 13.7 4.0 3.3 3.5 1.6 1.7 1.0 1.5 2.4 3l
DAY & 2007 22341 1647 13.9 4,1 2.8 3.1 1.6 1.5 1.2 1.3 1.3 30
DAY 7 2141 23043 17.9 13.8 4.3 2.7 3.1 1.6 1.6 1.0 1.0 1.6 29
MAX IMUM 0AY 1 10,6 2345 _19.2 17.3 5.8 5.9 3.6 4.3 3.5 1.8 1.7 2.7 4l 9944
(1980-82) DAY 2 10,9 23,2 _19.86 17.0 0.5 6.2 3.8 4.2 2.9 1.6 oo 247 40
DAY 3 11,3 23,7 _20al 15.9 6,2 6,0 3.9 4,3 2.7 1.8 1.5 2.9 40
DAY 4 10.3  23.9 _20.3 16.9 6.7 5.6 3.6 4.0 2.5 1.6 2.1 2.6 40
DAY S 1041 2442 2048 17.2 6.5 5.4 3.6 4.0 2.1 1.6 1.9 2.3 39
DAY & 1046 23.5 _19.5 18e4 6.7 5.9 3.5 4,3 2.3 1.9 let 1.9 33
oAy 7 1142 2344 _1928 1Be8 6.9 5.0 2.7 3.9 2.4 1.9 1.6 2.1 38
FALL 0AY 1 11,9 25.7 _12.2 16¢8 6.2 6.9 4.0 5.0 2.0 0.7 0.8 2.9 37 4323
(1983-94) Day 2 11.5 241 _1547 1843 643 6.5 4.5 6.0 2.3 0.5 0.5 3.5 40
DAY 3 10,7 23.2 _lbak 16.3 6.9 T.3 5,7 1.0 2.3 0.4 0.6 3.2 40
DAY & 11,2 22,7 _1620 13.9 5.7 6.7 4.9 6.4 3.0 0.5 0.5 3.4 40
DAY 5 11,1 21.4 _12.3 17.8 5.2 7.1 59 6.5 3.2 0.4 0.5 3.6 4l
DAY 6 10,9 2441 _17.8 17.2 5.8  0et6 5.2 5.5 2.8 0.5 0.4 3.3 35
DAy ? 10,5 23.6 _l3.6 18.2 6.0 5.5 5.0 S.4 3.2 0ot 0.2 3.5 39
) DAY 1 1601 30,7 _16a8 4.1 5.9 2.1 2.1 3.8 1.2 0.9 0.4 2.7 33 1383
(19394-86) DAY 2 17.6  27.3 _13.1 1%.2 4.8 3.5 3.5 3.5 1.7 1.9 1.0 2.9 36
OAY 3 17,06 2703 _20.0 15.5 4.5 2.2 2.7 4.0 0.8 2.0 1.3 2.1 s
DAY & 19,9 _30.8 1640 14,5 4.5 1.7 4.0 3.3 1.4 le6 el 1ok 32
DAY 5 1841 2741 _22a8 16.4  S.0 1.0 3.3 2.9 0.9 1e7 l.4 lub 32
DAY 6 17.7 2A.5 _20a8 14.9 5.1 2.2 3,2 3.1 1.0 1.2 1.3 1.3 30
oAY 7 17,2 27.0 2041 169 4.9 1.2 3.3 3.8 0.9 1.2 0.9 l.4 30
E22TXTRJITR IR ¥R E ] 2IBNST zg23ES 23ESIR szass EXER 2 ] TEXSE TEXEETT EE2=2T S TATEES TXIABEES 3Tz =238 XEEBXSE ASx3 E= 38X
ToTAL DAY 1 15.3  26.2 172 15.6 5.4 4.9 3.7 3.4 2.4 1.3 1.3 2.6 36 23940
DAY 2 153 25.7 _11.5 16.0 5.8 5.0 3.9 3.5 2.3 1.2 1.1 2.7 36
DAY 3 15.5 25.8 _1B.2 151 5.6 4.9 4.0 3.8 2.1 1e6 1.1 246 36
DAY 4 14.9 25.5 _lded 16.0 5.6 4.8 3.9 3.5 2.3 1.3 1.3 2.6 3
DAY 5 14,8 25,3 _18.8 15.9 5.3 4,7 4.0 3.6 2.4 1.2 14 2.6 36
0AY 6 14.9 25.9 _LHe3 16e4 5.0 47  de¥ 1.5 2.0 1o4 1.2 2.1 35
OAY 7 164.9  25.9 _19.0 16.9 5.8 4.1 3.4 3.4 2.2 1.2 1.1 2.2 35
B-42




TABLE 42. Year Vs Dally Ap Distribution for 1 importance Fiares.

‘ YEA®

BEGINNING
(1976-177)

R1SE
(1918-80)

MAXIHUM
(1980-5%2)

FaLL
(1983-84)

END
(1984-86)

T0TAL

nays
AFTER
0AY
0AY
0AY
UAY
DAY
DAy
oAy

-~ NS NN e

Day
DAY
Day
1134
DAY
oAy
Day

~-O P W

Day
DAY
DAY
DAY
Day
OAY
DAY

-~ >RSP

DAY
DAY
DAY
0AY
DAY
DAY
DAY

LV R R VO V)

OAY
DAY
DAY
oAy
0aY
nay
Oay
LR S X1
0ay
DAY
DAY
DAY
OAY
DAY
DAY

WO AND W OV E W e

aemeeeeccceccmccceeccmanccancccea ALY AP-ee-ceccccreccmenncncacconanaces

PERCENT FREQUENCY OF DCCURRENCE MEAN
0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-30 51-90 91-100 >100

CeaNd FCCRs Craer AEcer TeCNY CREUS CEPEE SECEe AmeeT ceewer Seasew wase

51a2 23,3 11.6 1l.6 0.0 0.0 0.0 0.0 0.0 0.0 2.3 17
39.5 _2449 9.3 9.3 2.3 2.3 0.0 ‘2.3 0.0 0.0 0.0 18
.53.5 20,9 4,7 7.0 7.0 2.3 0.0 0.0 0.0 0.0 4.7 21
251a2 183 1l.6 7.0 7.0 0.0 2.3 0,0 0.0 0.0 4.7 21
44.2 _34,3 11.6 2.3 4,7 0,0 2.3 0.0 0.0 0.0 0.0 14
58a1 20.9 9.3 4.7 2.3 0,0 0.0 4.7 0,0 0.0 0.0 15
02a8 16.3 16,3 0.0 4.7 0.0 0.0 0,0 0.0 0.0 0.0 12
5842 30.6 7.2 3.4 2,1 0.8 0.4 0.4 0,2 0.3 0.5 14
8945 26,2 9.1 4.6 2.5 0,7 0.6 0.2 0.2 0.2 0.2 14
51,9 28.2 10.6 3.4 2.9 1.3 0.7 0.5 0.2 0.0 0.5 15
“51a8 26.5 B.5 5.8 4.0 1.7 0.6 0.6 0.6 0.3 0.2 16
09,0 _29.1 1142 4.9 2.2 1.9 0.7 0.5 0.} 0.0 0.4 1%
5224 30.8 6.5 3.8 2.6 1.1 0.6 1.0 0.4 0.2 0., 15
_948.8 28,9 T.4 3.9 2.5 1.0 0.7 0.0 0.4 0.0 0.4 14
34,9 _33,0 15.0 8.6 6.2 1,8 1.2 0.4 0.0 3.2 0.6 19
35.2 3441 12.7 7.9 5¢3 le4 0.8 0.8 0.1 0.2 1.0 19
33.8 _38,8 13.8 7.5 4.2 2.8 1.0 0.6 0.1 0.7 1.0 20
3342 _3%.6 15.4 7,0  4e2 1.9 1.2 0,7 0,1 0¢3 1.4 21
32.3 _34,1 14.5 8.1 5.6 1.8 1.2 0.5 0.2 0.4 0.9 20
32,1 _35.3 1643 6,0 4.6 2.8 1.4 0.9 0.2 0.1 0.4 20
32,1 _36s5 14A 6.8 4.4 2,3 0.4 1,2 0.0 0.2 1.0 20
38,5 _2641 16.9 6.3 4.3 2,84 0.5 0.8 2.3 0.3 0. 21
38.5 _2041 lée¢ 10.6 5.8 2.3 0.3 1.0 0.0 0.0 0.5 19
3640 _21.9 22.6 9.6 4.5 2.0 1.3 1.0 0.5 0.3 0.5 23
36.5 _30.2 13.9 8.1 5.5 1.8 1.5 0.3 0,9 0.3 0.3 20
34,3 _29.5 19.1 Te6 43 3.3 0.0 0.5 0.8 0.3 0.8 20
39,3 22,5 17.1 5.3 4.5 1.3 1.8 0.3 1.5 0.0 1.0 20
39.0 _28.8 17.64 7.6 4.3 2.0 1.3 1,3 0.8 0.0 0.0 19
43,2 _39.8 11.6 S3 1.1 0.0 1.1 0.0 0.0 0.0 2.1 17
4lel _30.5 13.7 9.5 1.1 0.0 2.1 0,0 0.0 0.0 2.1 19
40,0 _2B,4 Llle6 14,7 0.0 2.1 1.1 0.0 1.1 0.0 1.1 20
44,2 _3lab 306 643 5.3 lel 0.0 0.0 0,0 3.0 3.2 14
_55a8 18,9 12.6 2.1 4.2 1.1 4.2 0.0 0.0 0.0 1.1 17
49.5 32,8 7.4 3.2 L. 2.1 3.2 0.0 0.0 0.0 1.1 lo
45.3 _30,8 7.4 6.3 5.3 2.1 2.1 0.0 0.0 1.1 0.0 17
EESES EZZEXR 2EZWZIE tE X 2 3] SSE3a EER3S ZEERZEZER I3x33 ZEBSEX 2aR22SE ERXEXE sass
42,4 _31,3 12,4 6.4 3.3 1.5 0.8 0.4 0.4 6.2 0.7 17
42.8 _30,8 117 7.2 4.2 1.2 0.1 0.6 .1 0.2 0.7 17
40,7 3048 13.7 6.6 3.7 2.1 0.9 0.6 0.2 0.4  0uH 19
40.% _31,0 12.6 6¢7 4e& 1.8 1.0 0.5 3.4 0.3 1.0 19
39,1 _31l.6 13.9 6.7 4.1 2.0 1.0 0.5 0.2 0.2 0.7 19
4009 _32.48 12.7 S0 3.7 2.0 1.2 0.9 0.4 0.1 0.6 is
6146 _32.1 12,4 5,89 3,7 1.8 0.8 0.8 0.2 0.1 0.6 18

FLARE
count
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10146

1647

95

2996




TABLE 43. Year Vs Maximum 3-Hour ap

YEAR

BEGINNING
(1976~77)

RISE
(1978-80)

MAX [MUM
(1980-82)

FaLL
(1943-84)
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{1984-86)
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0AY
DAY

~N O NP W
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OAY
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NOWVMEs WN® D NS W

EOW DO~
“ o o o 0 0 @

- S WS
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14,0
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---.~--o---.o.--.-----.---¢o--"“l"un o

0-10 11-20 21-30

—wowe
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.fibution for 1 importance Flares.
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33
39
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29
26

29
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TABLE 44. Year Vs Dally Ap Distribution for 2 Importance Flares.

LR R L Y L L T R —--------------D‘“_' APrrecccsccnvovaccnaca

0AYS PERCENT FREQUENCY OF OCCURRENCE MEAN  FLARF
YEAR AFTER 0=10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 31~90 91-100 >100 COUNT
BEGINNING DAY 1 -53.2 Tel 15.4 0.0 0.0 7.7 0.0 0.0 0.0 0.0 0.0 15 13
(1976=77) 0AY 2 38,5 3048 0.0 15.4 15.4 0.0 0.0 0.0 0.0 0.0 0.0 20

DAy 3 30.8 _23.1 7.7 7.7 15.4 0.0 7.7 0.0 0,0 9.0 7.7 32

DAY 4 30.8 _38.5 7.7 7.7 15.4 0.0 0.0 0.0 0,0 0.0 0.0 29

DAY § 34,5 _I0.8 15.4 0.0 7.7 0.0 0.0 1.7 0.0 2.0 0.0 20

DAY 6  _53.8 1S5.4 7.7 0.0 15.¢ 0.0 0.0 1.7 2.0 0.0 0,9 2

DAy 7 _51.8 7.7 30.4 0,0 0.0 7.7 0,0 0.0 0.f 0,0 0,0 1?7
RISE DAY 1 _62.2 23.8 5.8 2.9 2.3 1.7 0.6 0.0 0.t 0.0 0.6 13 172
(1978-80) DAY 2 45.9 _32.0 12.2 4.1 1.7 1.7 1.2 0.0 0.t 0.0 0.0 16

0AY 3 44,8 _19,8 12.2 9,3 5.2 il 0.0 1.2 0.0 1.7 1.7 21

DAY 4 43,6 _25.8 14.5 4.1 5.2 4.7 3.0 1.2 J.0 0.6 0.0 16

DAY S 42,4 _35.9 11.0 5.8 2.3 2.3 0.0 0,6 U.0 0.0 0.8 15

DAY & 45,3 _34,1 9.3 4,1 2.3 2.9 0. 0.6 0.0 0.0 0.6 lo

0AY 7 69,4 _30,8 5.4 1.6 4.1 3.6 Jd.6 1.2 0.0 0.0 0.0 15
MAX | MUM DAY 1 30.9 _30.5 16.7 10.3 7.3 0,9 1.7 0.4 0.0 0.0 1.3 22 233
(1980-82) 0DAY 2 31.3 _29.6 15.0 12,9 4,3 2.1 2.6 0.4 0.4 0.4 0.9 23

DAY 3 26,3 _33,2 lésp 10,7 7.7 2.8 1.7 1.3 0.9 0.0 1.3 2%

DAY 4 25.8 _33,02 15.5 11,2 542 3.0 1.7 2.1 0.4 0.4 1.7 25

DAY 5 21.5 _33.5 17.2 4,2 6.4 2.1 1.7 0.4 0.4 0.9 1.7 24

DAY 6 31¢3 _34,3 14,6 7.3 8.2 1.7 2.1 0.t 0.0 0.0 0.0 20

DAY 7 32,2 33,9 12.9 9.4 4.7 2.6 3,0 0.9 0.0 0.0 0.4 21
FALL oAy 1 40.7 _31.5% 9.3 5.6 3.7 1.9 1.9 1.9 3,7 0.0 0.0 19 56
(1983-84) DAY 2 40,7 _29.3 11.1 13.0 S.0 G,0 0.0 0.0 0,0 0.0 3,7 20

DAY 3 27.8 _22.8 27.8 7.4 1.7 0.0 3.7 0.0 0.0 1.9 1.9 23

DAY 4 2441 _31.8 20.4 5.6 7.4 7.4 0.0 0.0 0.0 0.0 3.7 25

DAY 5 22.2 _33.3 259  S.6 7.4 0,0 0.0 3.7 0.0 1.9 0.0 23

DAY 6 02.6 _31.5 9.3 To4 1.9 1449 le9 1.9 0,0 0.0 1.9 19

DAY 7 _51.92 25.9 13.0 9,3 0.0 0.0 0,0 0.0 0.0 0.0 0.0 14
END DAY 1} 38,5 _53.8 0.0 0.0 0.0 0,0 0.0 0,0 0,0 0.0 T7 20 {3
{1934~8b) Day 2 30.8 _30.8 23.1 7.7 0.0 0.0 3,0 0,0 0,0 0.0 7.7 31

OAY 3 38.5 _23.1 7.7 23,1 V.0 0,0 0,0 0.0 0.0 0.0 1.7 28

DAY & 1642 1.7 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.0 15%.4 31

DAY 5 -h9.2 0.0 15.¢ T.7 0.0 0.0 0.0 0,0 0.0 0.0 T.7 28

DAY & 63,2 23.1 0,0 0.0 7.7 Q.0 Q.0 2.0 0.0 0.0 0.0 10

OAY 7 _%3.3 30.8 7.7 0.0 0.0 7.7 0.0 0.0 0.0 0.0 0.0 13
A3 BSEESRE] Tisas ET3SE ITsSS ESEIRS T2XTXR BR2EES EZERI3E SZ23E ERESES ZERERER SETaRss EERES BERS LE 2 N R 3
107AL OAY L 043 2842 11.5 6.6 4.7 let 1:s2 0.6 0.4 0.0 i.0 ie 485

oAy 2 37.7 L3241 13.4 9.7 3.7 1.6 [ 0.2 0.4 0.2 1.2 20

DAY 3 33,0 _22.46 14.8 10.1 5.2 2.7 1.4 t.0 0.4 0.3 1.9 23

DAY & 33.4 _29.1 15.1 1.6 5.6 3.9 1.0 | ) J.2 0.4 1.6 22

DAY 5§ 33.6 _33.0 15.9 6.8 4.9 1.9 0.4 1.0 0.2 0.6 1.2 21

DAY & 39,2 _33.2 11.5 5.8 5.6 2.1 let 0.8 0,0 0.0 0.4 13

oAY 17 4.6 _31a1 10.7 8.2 3.7 1.9 l.6 0.3 0.0 0.0 0,2 18




TABLE 45. Year Vs Maximum 3-Hour ap Distribution for 2 importance Flares.

evemsscmsvensssenasvesancancasMAR[MUN I=HIIUR AP=cc=sccacrccconcscacscescnncanvrsacns

0AYS PERCENT FREQUENCY UF JCCURRENCE MEAN FLARE
YFAR AFTER 0-10 11-20 21-30 31-40 41-50 %1+60 61=70 71«90 91-110 111130 131-1%50 >15%0 COUNT
BEGINNING DAY 1 T.7 30.8 _3Q.8 7.7 1.7 7.7 0.0 7.7 n.0 0.0 0.0 0.0 29 13
(1976=77) DAY 2 7.7 30.8 _20.8 0.0 0.0 0.0 0.0 15.4 7.7 0.0 Te7 0.0 &2

DAY 3 0.0 23,1 15.4 _1%.4 T.7 0.0 T4? 7.7 1.7 0.0 0,0 5.4 64

DAY 4 7.7 7.7 .33.8 15.4 T.7 0.0 1.7 Ul 0.0 154 0.0 0.0 &1

fAY 5 0.0 39,5 _13.4 19.4 7.7 1.7 0.0 0.0 0.0 1.7 0.0 1.7 &3

DAY 6 15.64 _38.5% 0.0 1.7 T.7 0.0 0.0 1.7 15.4 0.0 0.0 T.7 46

Day 1 15.4 23,1 _231.1 0,0 30.8 0.0 0.0 7.7 0.0 0.0 0.0 9.0 3
RISF pay 1 25,0 _3hab 12.8 9.9 5.2 led 0.6 1.2 2.3 2.9 1.2 1.2 24 1172
(1974-40) LAY 2 1669 27,3 _18.1 13.0 4ol b.4 3.5 1o 1.7 1.2 1.2 3.5 - 3%

DAY 3 2003 23,3 _12:2 .3 S8 3.5 6.4 4.1 4.7 2.9 2.3 5.2 o

DAY & 22.7 20.9 _1045 17.8 4.7 6.1 3.5 1.7 4,1 2.9 0.6 4.7 39

DAY 5 110 2743 .22.1 15.1 1.6 5.8 bel 1.7 2.3 0.6 0.0 2.3 33

DAY 6 157 28.% .25.0 12.2 5.2 1.7 5.2 0.0 0.6 1.2 te7 2.3 32

oAY 7 2063 2647 _1%.8 13.4 3.5 2.3 7.0 1.2 2.3 0.6 0.6 1.7 31
MAX [HUM DAY 1} 6.9 23,2 16.3 _1%.3 7.3 5.6 6.0 5.6 47 1,7 1.7 1.7 43 233
(1980-82) D0OAY 2 Ted 2042 _22.1 1244 5.6 7.7 5.6 6.0 3e4 2.1 Jek 3.6 48

DAY 3 6.9 19,3 18.5 _11.6 0.0 6,9 4,7 6.0 2.1 $e2 3.9 3.0 49

DAY 4 6.4 18,0 19.7 _15,9 11.2 5.6 3.4 6.0 4.3 2.1 2.6 4.7 44

DAY S 5.2 20,2 23.6 _15.9 6.4 5.0 6,0 4.3 2.6 3,0 240 4.3 4d

OAY & Te? 23.6 _1%91 14.9 6.9 5.9 1.7 5.6 1.7 3.4 2.6 1.3 39

DAY 7 e84 22.7 15843 16,7 6,0 6e9 3.4 Jen Jea 39 1.7 Jeb &2
FALL o0&y 1 16.7 24,1 _14.8 22.2 g.,0 3.7 1.9 Teb 0,0 0.0 3.7 5.6 41 G4
(1983-u4) DAY 2 14.8 22,2 1l.1 _16a2 3.7 Se6 3.7 16.7 1.9 0.0 0.0 3.7 [}

pAY 3 S5.6 18,5 16.8 _29.6 1.9 14,8 1.9 3.7 0.0 1.9 0.0 T4 L%

DAY & Te4 13,5 1443 _29.39 5.6 3.7 3.7 1t.1} 5.6 0.0 0.0 3.7 «5

DAY S 9.3 13.0 Y¢3 _1d.% 13.0 11.1 13,0 Teb 0.0 1.9 0.0 3.7 <7

DAY 6 10l 1667 3149 14.8 1.6 0.0 7.3 3.0 3.7 0.0 0.0 S.6 «n

DAY 7 13.0 _39,9 11.1 16.7 5.6 5.6 (.9 5.6 0.0 0.0 0.0 1.9 E]
£HD DAY 1 15.4 T.7 23.1 _48.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.7 34 14
(1984-86) DAY 2 7.7 15.4 .20.8 Te1 0.0 0.0 15.4 1.7 1.7 0,9 0.0 1.7 67

DAY 3 15.4 23,1 _1%.4 7.7 0.0 0.0 23,1 0.0 7.7 0.0 0.0 7.7 49

DAY 4 23,1 _33.5 2.1 0.0 0.0 0.0 3,0 0.0 0.0 0.0 0.0 19,4 €

0AY S5 7.7 _6l.5 0,0 1.7 7.7 0.9 0.0 0.0 1.7 0.0 0.0 1.7 54

DAY & 30.8 _38.% 7.7 1544 0.0 0.0 0.0 0.0 7.7 0.0 0.0 0.0 21

0AY 7 Te?7 _4642 7.7 30.8 0,0 0.0 0.0 1.7 0.0 0.0 0,0 0,0 26
223258883 S X R R R 23238 REEZER 22383 XIXXN ZIXTEET BEXZ28 XETXZ3 ZIFER IXIETTE S5838%S88 ERESEZEZE EREEE: sESE SE382X
TOTAL DAY 1} 14,6 27.8 _19:5 16.7 5.6 3.7 3.3 4ol 3.1 1.9 Y 2.1 37 43¢

DAY 2 115 2341 19,4 l4.4 4.5 642 4.7 6.0 249 lo4 2.3 3.5 43

OAY 3 11.5 20.8 15.7 _15.2 S.4 6.2 S.6 4.9 3.1 3.7 2.7 4,7 «7

DAY ¢ 12,8 19.4 16.5 _11.9 7.8 4.5 3.5 LYY} 4,1 2.9 1e6 4.7 5

OAY 5 T¢6 23,5 2048 15.7 7.6 6.4 5.8 3.5 2,3 2.1 1.2 3.7 43

OAY & 11.8 25.4 .22.4 15.7 6.2 3.9 3.7 3.1 2.1 2,1 1.9 2,3 3o

DAY 7 13.8 26,6 .18as1 15.5 5.6 47 4.5 3.1 2.5 2.1 1.0 2.5 36
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TABLE 46. Year Vs Daily Ap Distribution for 3 or 4 importance Flares.

wwesecccrcncccccccvcnccancnnacnnscaJA[|LY AP cvenceccnccncveccmcccsnnanssans
0AYS PERCENT FREQUENCY OF UCCURRENCE MEAN FLARE
YEAR AFTER 0=10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100 >100 COUNT
BEGINNING 0aY 1 0.0 0.0 _20.0 0.0 0.0 50.0 0.0 0.0 0.0 0.0 0,0 40 2
(1976-77) DAY 2 -30.0 0.0 0.0 0.0 50,0 0.0 0.0 0.0 0.0 0.0 0.0 28
oAy 3 =500 0.0 0.0 0.0 0.0 0.0 50.0 0.0 0.0 0.0 0.0 37
DAY 4 -50.0 0.0 0,2 50.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 26
DAY 5 0.0 _30.0 50.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 19
- DAY & -30.0 50.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14
. 0AY 7 -3048 S0.0 0.0 0.0 0.0 0.0 0.0 c.0 0.0 0.0 0.0 13
RISE DAY 1 3643 8.8 0.0 0.0 6.3 6.3 5.3 6.3 0.0 0.0 0.0 22 16
(1978-80) DAY 2 25.0 _27,9 18.b 0.0 0.0 6.3 0.0 0.0 0.0 N.0 12,5 31
M oAy 3 25.0 12.5 6.3 _12.5 6.3 12.5 12,5 0.0 0.0 6.3 6.3 41
DAY 4 31.3 12,5 __f.3 6.3 6.3 6.3 6.3 0.0 0.0 0.0 2%5.0 50
! DAY S 18.8 _31.3 12.5 0.0 6.3 25.0 0.0 0.0 0.0 0.0 6.3 34
DAY 6 37.5 _31.3 0.0 12.5 0.0 0.0 0.0 6.3 0.0 0.0 12.5 32
DAY 7 43.8 _25.0 18.8 6.3 0.0 0.0 0.0 6.3 0.0 0.0 0.0 19
PAX MU DAY 1 39.3 _25.0 7.1 14.3 7.1 0.0 3.6 3.6 0.0 0.0 0.0 21 2R
(1930-82) Oay 2 3241 _23.08 3.6 21.4 107 2.0 et 0.0 0.0 0.0 0.0 21
0AY 3 143 21,4 2148 17.9 14.3 0.0 7.1 0.0 0.0 0.0 3.6 32
DAY & 3.6 1443 17.9 _332.3 10.7 14,3 0.0 0.0 0.0 0.0 0.0 33
DAY 5 10.7 17.9 _25.0 7.1 16,3 7.1 0.0 0.0 10,7 0.0 7.1 40
OAY & 10.7 32.1 _.1.} 7.1 10.7 7.1 0.0 7.1 0.0 7.1 10.7 LE]
DAY 7 2846 _2las 14.3 10.7 3,6 0.0 17.9 0.0 0.0 0.0 3.6 3l
FaLL oAy 1 45.5 __9.1 9.1 18,2 .l 9.1 0.0 0.0 0.0 0.0 0.0 22 11
(1983-84) DAY 2 5.5 0.0 __9,1 14.2 9.1 0.0 0.0 0.0 3.0 0.0 18,2 34
DAY 3 27.3 18,2 _21.3 0.0 0.0 0.0 0.0 9.1 0.0 0.0 18.2 38
DAY & 18.2 27.% __9.1 9.1 9.1 18.2 9.1 0.0 9.0 0.0 0.0 3
DAY S 18.2 _36.4 9.1 0.0 36.4 0.0 0.0 0.0 0.0 0.0 0.0 26
DAY 6 27+3 13,2 _18a2 1842 9.1 0,0 9.1 2.0 0.0 0.0 0.0 26
oAy 7 27.3 _21.3 36.4 0.0 9.1 0.0 0.0 0.0 0.0 0.0 0.0 20
END DAY } 33,3 _bb6Ha2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11 3
(1984-86) LAY 2 33.3 0.0 _33.13 0.0 0.0 V.0 0.0 0.0 0.0 0.0 33.3 47
DAY 3 0.0 33.3 _31,3 0.0 0.0 0,0 0.0 0.0 0.0 0.0 33,3 90
DAY & 0,0 0.0 0.0 0.0 33,3 _34,3 0.0 0.0 2.0 0.0 33.3 mn
DAY § 33.3 0.0 0.0 _13,3 0.0 0,0 0.0 0.0 0.0 0.0 33,3 91
DAY 6 33.3 0.0 _23,3 0.0 33,3 0.0 0.0 0.0 0.0 0.0 0.0 2)
oAy 7 33.3 _33.1 0.0 0.0 33.3 0.0 0.0 0.0 0.0 0.0 0.0 23
SINTETBEED 28®xS A8 Zaszs=z EESEZR 23233 ZSZI233 ESZEZ SZIASE LR R R & Z2EESR ESSERK R 2 X X EE R R EBEEsE
TOTAL Day 1 «3,3 21,1 6.7 10.0 6.7 5.0 3.3 3.3 0.0 0.0 0.0 22 60
DAY 2 33,3 _23.3 10.0 13.3 8.3 1.7 1.7 0.0 0.0 0.0 8.3 20
0AY 3 20.0 18.3 _18.3 1L1.7 8.3 3.3 8.3 1.7 0.0 1.7 8.3 39
OAY & 15,0 15.0 11.7 _23.3 10.0 13.3 3.3 0.0 0.0 0.0 3e3 39
OAY 5 15.0 25,0 _13.3 5.0 15.0 10.0 0.0 0.0 5.0 0.0 6.7 «0
DAY 6 23.3 23] 8.3 10.0 8.3 3.3 1.7 5.0 J.0 3.3 9.3 »
DAY 7 33.3 _25.0 18.3 6.7 5.0 0.0 8.3 1.7 0.0 0.0 1.7 25
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TABLE 47. Year Vs Maximum 3-Hour ap Distribution for 3 or 4 importance Fiares.

crcverscscccccncccecvosasacncssaMAXIMUM 3-HUUR APs==scccccccrcccsncscorcncsccnccccaanas

DAYS PERCENT FREQUENCY OF OCCURRENCE MEAN  FLARE
YeaR AFTER 0-10 11-20 21-30 31-40 41-50 51-60 61=70 7t=90 91~110 111-130 131-150 >150 COunY
BEGINNING DAY ) 0.0 0.0 0.0 _59040 0.0 0.0 9.0 50,0 0.0 0.0 0.0 0.0 %6 4
(1976=77) Day 2 0.0 0.0 _30.0 0.0 0.0 0,n 0.0 650.0 0.0 0.0 0.0 0.0 51

DAY 3 _50,0 0,0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0,9 0.0 50.0 a2

bay 4 0.0 0,0 _80a0 0.0 0.0 NV J.0 3,0 0.0 50,0 0.0 0.0 'Y

DAY 5 0.0 0.9 0.0 _50.0 50.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 40

DAY o 0.0 .52,0 0.0 50.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 0.0 24

DAY 7 0.0 _50.0 %0.0 0.0 0.0 0,0 0.0 0.0 0.0 0.0 0.0 0.2 21
RISF DAY 6.3 _5U0.0 12.5 0.0 H.3 0.0 0.0 0,0 0.9 0.0 6,3 1d.8 61 16
(1978-80) 0AY 2 6.3 18.8 12,5 _18.8 12.5 6.3 6.3 0.0 G.0 0.0 0.0 16.8 67

0AY 3 18.8 6,3 6.3 6.3 643 0.0 0.0 _L2,5 6.3 6.3 6.3 25.0 90

DAY 4 18.8 18.8 0.0 _12,% 0.0 0.0 12.5 0.0 0.0 6.3 0.0 31.3 83

oAY 5 0,0 12.5 25.0 _12.9 6.3 0.0 3.0 U.0 12,5 6.3 12,5 12.5 12

oAy & 0,0 25,0 _1lah 6.3 0.0 .0 12.4% 0.0 0.0 0.0 0.0 186.3 58

DAY 7 0.0 25,0 _31.% 12.5 0.0 0.0 6.3 0.0 0.0 12.5 0.0 6.3 «4
MA X {HUNM OAY 71 35.7 _l4.3 7.1 0.0 3.4 10,7 T.l 3.6 0.0 10.7 J.0 44 24
11980-82) OAY 2 21,4 1443 _25,0 0.0 0.0 3.6 T.1 4.3 3.6 3.6 3.6 3.0 49

OAY 3 7.1 7.1 7.1 25.0 __3.6 7.1 3.6 10,7 10,7 3.6 10.7 3.6 66

DAY & 0.0 T.1 7.1 10,7 25,0 7.1 7.1 7.1 14,3 10.7 3.6 0,0 63

DAY 5 3.6 14,3 10,7 10,7  Tel __2.1 10.7 741 3,6 7.1 0.0 17.9 95

DAY o 7.1 3.6 25.0 10.7 __3.b6 7.1 0.0 10.7 0.0 3.6 17.9 10.7 85

DAY 7 7ol 1709 1603 Tel __14) 11.9 3.0 0.0 3.6 ) 0.0 17,9 03
FaLL 0AY 1 9.0 344 __3a.1 0.0 0.0 15.2 0.0 27.3 0.0 0.0 0.0 0.0 41 11
(1983-84) DAY 2 18,2 27.3 2.0 __3.1 0,0 2.0 14,2 9.1 0.0 0.0 0.0 18,2 03

0aY 3 0.0 27.3 13.2 0.0 __91 9.1 0.0 9.1 0.0 0.0 0.0 27.3 71

DAY 4 0.0 9,1 2T7.3 9.1 0.0 _l32 0.0 27,3 0.0 0.0 9.1 0,0 56

0AY 4 9.1 9.1 18,2 1842 0.0 0.0 18.2 27.3 0.0 0.0 0.0 0,0 47

DAY & 9.1 9.1 9.1 _21.3 0.0 0.0 27.3 9.1 0.0 0.0 0.0 9.1 5%

oY 7 0.0 27.3 19.2 _18.2 9.1 9.1 9.1 0.0 9,1 0.0 6.0 0.0 «0
ENU pay |} 33,7 0.0 _33.3 33.3 0.0 0,0 0.0 0,0 0.0 n.0 0.0 0,0 22 3
{19%4=R6) DAY 2 9.0 33,3 2.0 3.0 _33.3 0.0 0.0 0.0 0.0 0.0 0.0 33.) 81

DAY 3 0.0 0,0 33.3 0,0 _33,3 0.0 0.0 0.0 0.0 0.0 0.0 33,3 158

0AY & 0.0 0,0 0.0 0.0 0.0 0.0 0,0 0,0 33.3 0.0 _33.) 3. 135

oAY S 0.0 33.3 0.0 0.0 0.0 0,9 0.0 0,0 0.0 _33.] 0.0 33.3 176

UAY 6 33,3 0.0 0.0 .33.3 0.0 0.0 V.0 0.0 33.3 0.0 0.0 0.0 «7

DAY 7 0.0 33.3 _33.3 0.0 0.0 0.0 0.0 0,0 0.0 0.0 0.0 33.3 65
ASASSSBRES asSEn TSasd LSERS 22333 IZ2EE3 A328IW XETTEE BEIES SaBsAl 2285838 S23ESSSE ZEX3SSRE ZEESS assa 2ERBX
TNTaL DAY 1 Be3 36.7 _1343 6.7 1.7 5,0 5.0 10.0 1.7 0.0 6.7 5,0 47 50

DAY 2 15,0 18.3 _16.1 6.7 5.0 3,3 8.3 10.0 1.7 1.7 1.7 11.7 57

DAY 3 10,0 10.0 10.0 13,3 __ga2 5.2 1.7 10.0 6.7 3.3 6.7 1647 79

DAY & 5.0 10,0 10.0 10,9 11.7 __6.1 ‘6.7 8.3 8.3 A.3 5.0 10,0 72

DAY 5 3.3 13.3 15,0 13.3 __bas1 3.3 8.3 8.3 5.0 6.7 3.3 13.3 62

DAY & 6.7 11,7 23.3 _1%.0 1.7 3.3 8.3 6.7 1.7 1.7 .3 1.7 68

OAY 7 3.3 23.3 _23.3 10.0 5.0 16,0 5.0 0.0 3.3 5.0 0.0 11.7 54
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